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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text or by endorsement, at the latest by October 2008, and conflicting national standards shall be withdrawn at 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 blocks1) 

 prEN 15037-3, Precast concrete products - Beam-and-block floor systems — Part 3: Clay blocks1) 

 prEN 15037-4, Precast concrete products - Beam-and-block floor systems — Part 4: Polystyrene blocks1) 

 prEN 15037-5, Precast concrete products - Beam-and-block floor systems — Part 5: Lightweight blocks 1) 

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 

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, Italy, 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. 
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1 Scope 

This European Standard deals with the requirements, the basic performance criteria and evaluation of 
conformity for precast beams made of reinforced or prestressed normal weight concrete according to 
EN 1992-1-1:2004, with or without clay shell, used in conjunction with blocks in compliance with prEN 15037-2 
or prEN 15037-3 or prEN 15037-4 or prEN 15037-5, with or without cast in-situ concrete for the construction of 
beam-and-block floor and roof systems. Examples of typology of floor and roof systems are given in Annex B. 

It is essential that the total depth of the beam be comprised between 60 mm and 500 mm and the beams be 
at centres of not more than 1,00 m. 

For higher depth, it is essential that the precast concrete beams be in compliance with EN 13225. 

The products covered by this standard are intended to be used as structural floor and roof systems, including 
parking areas for light vehicles corresponding to traffic category F of EN 1991-1-1:2002, which are not 
subjected to fatigue loading. 

The products may be used in seismic areas provided they fulfil the requirements specific to this use. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 1990:2002, Eurocode — Basis of structural design 

EN 1992-1-1:2004, Eurocode 2: Design of concrete structures — Part 1-1: General rules and rules for 
buildings 

EN 1992-1-2:2004, Eurocode 2: Design of concrete structures — Part  1-2: General rules — Structural fire 
design 

EN 10080:2005, Steel for the reinforcement of concrete — Weldable reinforcing steel — General 

EN 12390-4:2000, Testing hardened concrete — Part 4: Compressive strength — Specification for testing 
machines 

EN 13369:2004, Common rules for precast concrete products 

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 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in EN 13369:2004 and the following apply. 

3.1 
beam 
linear structural element of small cross-sectional area, made of reinforced concrete or prestressed concrete, 
entirely or partially precast 

NOTE It may include elements which may or may not contribute to its strength (e.g. clay lower toe, clay shells) as 
shown in Figure 1 
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a) inverted T beams b) I beams 

  

c) beams with lattice girder 

 

d) beams with clay shells 

Figure 1 — Examples of beams 

3.2 
prestressed concrete beam 
beam prestressed by pretensioning of prestressing steel which constitute the main reinforcement of the floor 
system 

3.3 
reinforced concrete beam 
beam whose longitudinal reinforcement made of reinforcing steel constitutes the main reinforcement of the 
floor system 

3.4 
self-bearing beam 
reinforced or prestressed concrete beam which provides the final strength of the floor system independently of 
any other constituent part of the floor system 
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3.5 
non self-bearing beam 
reinforced or prestressed concrete beam which provides the final strength of the floor in conjunction with cast 
in-situ concrete, and possibly with blocks 

3.6 
block 
elements placed between beams made of normal weight or lightweight concrete, clay, polystyrene, plastic or 
wood composite (see also prEN 15037-2, prEN 15037-3, prEN 15037-4 and prEN 15037-5) 

3.7 
connecting reinforcement 
reinforcement anchored on both sides of the interface between the beam and the cast in-situ concrete 

NOTE It may consist of the diagonals of lattice girder, individual or continuous reinforcement in the form of loops, 
possibly with a longitudinal bar welded at the top and/or bottom (see Figure 2) 

  

a) lattice girder b) loop reinforcement 

Figure 2 — Examples of connecting reinforcement 

3.8 
shear reinforcement 
reinforcement with angle generally between 45° and 90° to the longitudinal axis of the beams 

NOTE It is said to be "internal" if it provides only resistance to the shear force of the beam alone. In practice it 
consists of lattice girders, loop reinforcement, stirrups, etc. 

3.9 
lattice girder 
two dimensional or three dimensional metallic structure comprising an upper chord, one or more lower chords 
and continuous or discontinuous diagonals which are welded or mechanically connected to the chords 

NOTE Figure 3 gives some examples of lattice girders 
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a) continuous diagonals b) discontinuous diagonals 

Figure 3 — Examples of lattice girders 

3.10 
beam-and-block floor system 
floor made from a combination of parallel beams with blocks placed between them, and possibly with a cast 
in-situ topping which may or may not act as a compression slab 

3.11 
compression slab 
compressed upper flange of a section of structural floor 

NOTE It could be a distribution slab connected to the ribs or a topping by considering the upper part of the rib and the 
top flange of the resisting blocks 

3.12 
distribution slab 
reinforced monolithic concrete slab cast in situ over the whole floor surface, in order to spread the 
concentrated loads over the ribs or to ensure the bending of the slab between ribs 

4 Requirements 

4.1 Material requirements 

4.1.1 General 

4.1.1 of EN 13369:2004 shall apply. 

4.1.2 Constituent materials of concrete 

4.1.2 of EN 13369:2004 shall apply. 

4.1.3 Reinforcing steel 

4.1.3.1 Bars, coils and welded mesh 

4.1.3 of EN 13369:2004 shall apply. 

4.1.3.2 Lattice girders 

Lattice girder shall comply with EN 10080. 

4.1.3.3 Connecting reinforcement 

Connecting reinforcement, other than lattice girder, shall be ribbed, indented or smooth steel complying with 
their relevant standards. Where its suitability can be proven prestressing wires or strands can be used. 
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Their diameter shall be comprised from 4 mm to 8 mm inclusive. 

4.1.4 Prestressing steel 

4.1.4 of EN 13369:2004 shall apply. 

Only tendons (wires or strands) with a diameter less than 13 mm shall be used. 

NOTE Other prestressing steel according to national requirements may be used until European specifications are 
available. 

4.1.5 Inserts and connectors 

4.1.5 of EN 13369:2004 shall apply. 

4.2 Production requirements 

4.2.1 Concrete production 

4.2.1 of EN 13369:2004 shall apply 

NOTE For reinforced concrete beams, the values given in Table 1 of EN 13369:2004 may be reduced with a 
minimum compressive cylinder strength of 4 MPa at the end of curing.  

4.2.2 Hardened concrete 

4.2.2.1 Strength classes 

4.2.2.1 of EN 13369:2004 shall apply. 

4.2.2.2 Compressive strength 

4.2.2.2 of EN 13369:2004 shall apply. In addition, the minimum concrete compressive strength on delivery 
shall not be less than 20 MPa for reinforced beams and 25 MPa for prestressed beams. 

NOTE For prestressed concrete beams for which the minimum concrete strength required at time of release is given, 
it is not necessary to check the strength of the concrete on the delivery date. 

The concrete class shall not be less than C25/30 for reinforced beams and C30/37 for prestressed beams. 

4.2.3 Structural reinforcement 

4.2.3.1 Processing of reinforcing steel 

4.2.3.1 of EN 13369:2004 shall apply. 

4.2.3.2 Tensioning and prestressing 

4.2.3.2.1 Initial tensioning stresses 

4.2.3.2.1 of EN 13369:2004 shall apply. 

4.2.3.2.2 Accuracy of tensioning 

4.2.3.2.2 of EN 13369:2004 shall apply. 
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4.2.3.2.3 Minimum concrete strength at time of release 

At the time of release of prestressing, the minimum compressive strength, fcmin,p, shall be at least (5/3) σcp 
where σcp is the compressive stress developed in the bottom fibre of the beam under the final prestressing 
force, or 20 MPa, whichever is the greater. 

Minimum concrete strength at time of release shall be verified in accordance with 5.1. 

4.2.3.2.4 Slippage of tendons 

Complementary to 4.2.3.2.4 of EN 13369:2004, the maximum slippage values for protruding tendons should 
be deduced from Table 1. If the initial prestressing force, σ0, is lower than the maximum prestressing force, 
σ0max, as defined in 4.2.3.2.1 of EN 13369:2004, the values of Table 1 shall be reduced by σ0 / σ0max ratio. 

Table 1 — Maximum slippage values for protruding tendons, ∆∆∆∆Lo, in mm 
Wires Strands 

diameter fcmin,p = 20 MPa fcmin,p = 30 MPa diameter fcmin,p = 20 MPa fcmin,p = 30 MPa 

∅ 4 2,0 2,0 ∅ 5,2 2,5 2,5 

∅ 5 2,2 2,0 ∅ 6,85 2,8 2,5 

∅ 6 2,4 2,0 ∅ 9,3 3,0 2,5 

∅ 7 2,6 2,3 ∅ 12,5 3,5 3,0 

NOTE “Good” bond conditions are obtained for extruded, slipformed or moulded elements. For the description of 
“good” and “poor” bond conditions, Figure 8.2 of EN 1992-1-1:2004 applies. 

Slippage of tendons shall be verified in accordance with 5.4.2. 

4.2.3.2.5 Limit values for prestressing force 

The value of the prestressing force is limited by the following two conditions: 

a) Minimum prestress 

Under the single action of the final prestressing force, the average prestress cross section shall be no less 
than 2 MPa and the prestress at the bottom fibre shall be at least 4 MPa. 

b) Maximum prestress 

The maximum tensile stress in the upper fibre of the concrete as a result of the action of the prestressing force 
and the dead weight of the beam shall be limited. 

NOTE A value of 0,30 fcmin,p
2/3 may be used, where fcmin,p is the strength of the concrete at time of release. 

The minimumum compressive stress shall be verified according to 4.2.3.2.3. 

4.2.3.2.6 Losses of prestress 

The final prestressing force, Pm,∞, is equal to the initial prestressing force, Po, less the total losses ∆P after an 
infinite time. 

For the determination of prestressing losses, in the absence of more accurate calculation, the values should 
be deduced from Table 2. 
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Table 2 — Final losses of prestress 

Initial stress in the tendons 

(σσσσ0max) 

Final losses at infinite time in 
percentage of initial prestress force 

(∆∆∆∆P/P0 %) 

min (0,85 fpk; 0,95 fp0,1k) 22 % 

0,80 fpk 21 % 

0,75 fpk 20 % 

0,70 fpk 19 % 

0,65 fpk 17 % 

4.2.4 Positioning of reinforcement 

4.2.4.1 Transfer of bond stress 

When a clay toe or a clay shell is present, the distance between the outer surface of the longitudinal 
reinforcement and the nearest internal face of the clay unit shall not be less than the values given below: 

 ∅ mm or 5 mm (whichever is the greater) for prestressed reinforcement; 

 ∅ mm or 8 mm (whichever is the lesser) for ordinary reinforcement; 

where ∅ is the bar diameter. 

4.2.4.2 Correct concreting and compaction of the concrete 

Unless it can be justified otherwise, the nominal clear spacing between bars or bundles of bars constituting 
the main reinforcement shall be at least equal to those as shown in Figure 4, where dg is the maximum size of 
aggregate. 

For beams with clay shells, the external shape of the beams corresponds to the internal shape of the ceramic 
shells. 
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Nominal dimensions in millimetres 

  

a) reinforced beam b) prestressed beam 

 

c ≥ cv if α ≥ 45° 
c ≥ ch + 5 mm if α < 45° 

c) reinforced and prestressed beams 

Key 

(1) diameter of the maximum reinforcement 

Figure 4 — Nominal clear spacing for good concreting and compaction 

In order to ensure adequate compaction of the topping around connecting reinforcement, the free distance 
between the upper surface of the beam and the underside of loops or stirrups shall not be less than 35 mm. 
If there is a longitudinal bar welded to the top of the loops or stirrups, this distance should be reduced to 
20 mm (see Figure 5). 
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Nominal dimensions in millimetres 

   

a) loops without longitudinal 
reinforcement 

b) loops with welded 
longitudinal reinforcement 

c) lattice girder 

Figure 5 — Positioning of connecting reinforcement for good concreting and compaction 

4.2.4.3 Particular requirements for connecting and shear reinforcement 

When connecting or shear reinforcement is used: 

 legs or diagonals of connecting reinforcement shall be made of smooth, indented or ribbed steel; 

 nominal diameter of legs or diagonals of connecting or shear reinforcement shall be comprised between 4 
mm and 8 mm inclusive; 

 manufacturer shall declare on the basis of a calculation or by testing the pull out strength of the 
connecting reinforcement in the concrete of the beam; 

 welded joint strength shall be guaranteed; 

 under justifications, the connecting or shear reinforcement may also be made of prestressing wires by 
limiting the tensile strength at 500 Mpa. 

4.2.4.4 Particular requirements for positioning of prestressing tendons 

A minimum distance cmin shall be maintained between the outer edge of pretensioned prestressing tendons 
and the closest concrete surface so as to prevent the risk of longitudinal cracking of the beams. 

In the absence of specific calculations or tests, the minimum concrete cover cmin between the outer edge of 
the tendon and the closest concrete surface shall be at least (see Figure 6): 

 when the nominal centre to centre distance of the strands ≥ 3 ∅ : cmin = 1,5 ∅ 

 when the nominal centre to centre distance of the strands ≤ 2,5 ∅ : cmin = 2,5 ∅ 

cmin should be derived by linear interpolation between the previous calculated values. 

NOTE 1 If different reinforcement diameters are used, the average diameter for condition on nominal axes is taken into 
account for the centre distance. 
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Figure 6 — Minimum dimension to prevent cracking of concrete of prestressed beams 

NOTE 2 When a clay toe or a clay shell is present, and if the bottom part of the joints between the clay elements are 
filled in with concrete effectively, a x mm of clay thickness may be considered equivalent to a concrete cover equal to x 
mm (for active and passive reinforcement). 

4.3 Finished product requirements 

4.3.1 Geometrical properties 

4.3.1.1 General 

Complementary to 4.3.1 of EN 13369:2004, next subclauses shall apply. 

For technical documentation see Clause 8. 

4.3.1.2 Production tolerances 

4.3.1.2.1 General 

The maximum deviations, measured in accordance with 5.2, on the specified nominal dimensions shall satisfy 
the following requirements. 

4.3.1.2.2 Dimensional tolerances 

a) nominal concrete length: ± 25 mm 

b) nominal depth h: (− 5 ; + 10 ) mm if h ≤ 100 mm 

(− 5h /100 ; + 10) mm if 100 ≤ h ≤ 200 mm 

(− 10 ; + 10) mm if 200 ≤ h ≤ 500 mm 

c) width of the toe: ± 5 mm 

d) other transverse dimensions: 

— self-bearing beams and non self-bearing beams without overhang: (− 5 ; + 10) mm 

— non self-bearing beams with overhang: (− 5 ; + 5) mm 

NOTE The conditions for considering a beam with overhang are given in Table 3 (type c2b). 
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e) straightness of prestressed beam in the horizontal plane:  ≤ 1/250th of this concrete length 

4.3.1.2.3 Tolerances in the positioning of reinforcement 

a) Passive longitudinal reinforcement: 

 position in the transverse section: vertically: ± 5 mm on individual reinforcement 

 longitudinal position: ± 15 mm 

 protruding length: [− 20 mm ; + 50 mm]  

NOTE The tolerance on the longitudinal position may be increased if specific provisions guarantee an equivalent 
level of safety. 

b) Prestressed reinforcement 

 position in the transverse section: vertically: ± MIN[5% hc;10 mm] on individual reinforcement  

± MAX[hc/40;3 mm] on the centre of gravity of 
prestressed reinforcement 

with hc the concrete height of the beam excluding lattice girder (see Figure 7) 

horizontally: ± 10 mm on individual reinforcement 

— protruding length:  [− 20 mm ; + 50 mm]  

c) Transverse reinforcement (connecting and shear reinforcement) 

 position in the transverse section: vertically: ± 10 mm 

horizontally: ± 10 mm on individual reinforcement 

 longitudinal position: ± 30 mm 

4.3.1.3 Minimum dimensions 

Complementary to 4.3.1.2 of EN 13369:2004, next subparagraphs shall apply. The dimensions shall be 
verified according to 5.2.2. 

a) Depth 

 self-bearing beams: 100 mm ≤ h ≤ 500 mm 

 non self-bearing beams: 70 mm ≤ h ≤ 500 mm 

 non self-bearing beams without lattice girder and without web: h ≥ 60 mm 

b) Widths 

 bottom width: bo ≥ 85 mm 

 web width: bw ≥ 40 mm 
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a) inverted T beams b) beams with lattice girder 

 
c) beams with clay shells 

Figure 7 — Definitions of beam dimensions 

c) Dimensions of toe rebate (see Figure 8) 

 bearing surface: bf ≥ 20 mm 

 thickness: hf  ≥ Max [0,9 bf ; 30 mm] 

 angle: αf ≤ 35° 

Nominal dimensions in millimetres 

  

Figure 8 — Dimensions of toe rebate 

NOTE The distance of 10 mm between the nib of the block and the diagonal of the lattice girder is given as a 
minimum value (cover). 
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4.3.2 Surface characteristics 

4.3.2.1 Toe rebate 

Bearing surfaces of the beams receiving the blocks shall be even. 

NOTE If clay toes are placed on the concrete lower face at the time of manufacture, the clay may be grooved to allow 
for bonding. 

4.3.2.2 Upper surface and sides 

In order to take into account the bond between beams and the cast in-situ concrete in the monolithism check 
of composite floor system made of non self-bearing beams (see Annex C), the surface characteristics of the 
interface of beams with the cast in-situ concrete shall be declared and guaranteed. 

This surface shall be clean and free of any debris that could be detrimental to the bonding. It shall be verified 
in accordance with 5.2.3. 

The beams with clay shells shall have a rough concrete part and a strongly grooved clay part. 

Table 3 gives, in relation to the different surface conditions for prestressed beams which are currently 
obtained in practice, the design value of the shear stress at the interface corresponding to ultimate limit state 
k1 vRdi and the value of the friction coefficient k2 µ, where the recommended values of k1 = k2 = 1,0 have been 
assumed. 
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Table 3 — Surface conditions for prestressed beams (top and sides) 
Values for vRdi (MPa) 

In situ concrete classes Type Beam surface condition 

C20/25 C25/30 ≥≥≥≥ C30/37 

µµµµ 

c1 — The top and sides of the beam are slipformed or 
extruded (no overhang) 

 

0,41 0,48 0,54 0,6 

— The top of the beam is rough (surface with at 
least 3 mm roughness at no more than 20 mm 
spacing), or transversally grooved or corrugated. 
The sides of the beam are moulded, slipformed or 
extruded (no overhang) 

 

c2a 

— For clay beams with web, the sides are grooved 
and the depth of the floor is equal to the height of the 
beam 

 

c2b — The top and sides of the beam are slipformed or 
extruded and are tapered towards the flange with an 
overhang greater than 4 mm and an angle of at least 
6 % over a height greater than 2/3 of the effective 
depth of the bond hu 

 

0,46 0,55 0,63 0,7 

c3a — The beam is as described in c2b and the top is 
rough as defined in c2a 

 

0,58 0,69 0,79 0,8 
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Table 3 (continued) 

Values for vRdi (MPa) 

In situ concrete classes Type Beam surface condition 

C20/25 C25/30 ≥≥≥≥ C30/37 

µµµµ 

c3a — For clay beams with web, the top is rough as 
defined in c2a, the sides are grooved and the floor is 
complemented by a topping. 

— For clay beams without web where the top is 
rough as defined in c2a 

c3b — The transverse section is similar to the shape 
described in c2b. The top and sides of the beam are 
untreated, and the surfaces of the sides have a 
floated appearance 

0,58 0,69 0,79 0,8 

c4 — The beam is as described in c3b and the top is 
rough as defined in c2 

0,60 0,75 0,83 0,8 

c5 — The top and sides of the beam are transversally 
indented as defined in 6.2.5 of EN 1992-1-1:2004 

 

0,60 0,75 0,90 0,9 

NOTE 1 For the verification in accidental situations, the values of vRdi may be increased by 25 %. 

NOTE 2 Clay elements (beams and blocks) may be dampened just before pouring in-situ concrete. 

4.3.3 Mechanical resistance 

4.3.3.1 General 

4.3.3.1 of EN 13369:2004 shall apply. 

For Technical Documentation see Clause 8. 

4.3.3.2 Verification by calculation 

4.3.3.2 of EN 13369:2004 shall apply. 

4.3.3.3 Verification by calculation aided by physical testing 

Complementary to 4.3.3.3 of EN 13369:2004, the following requirements shall apply. 

For transient situations, the design model used to calculate the capacity of reinforced or prestressed concrete 
beams shall be initially validated by tests. 

For confirmation of design model, a test method is given in Annex H. 
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After the confirmation of design model, monitoring tests on beams shall be carried out, with the same 
procedure as the initial type testing. The beams shall be calculated with the hypothesis given in H.2. 

For beams deeper than 150 mm the monitoring tests may be avoided if the design model used in calculation 
includes the geometrical tolerances. 

4.3.3.4 Verification by testing 

Not relevant. 

4.3.3.5 Safety factors 

4.3.3.5 of EN 13369:2004 shall apply. 

4.3.3.6 Transient situations 

Complementary to 4.3.3.6 of EN 13369:2004, the following requirements shall apply. 

The transient situations covered by this sub-clause relate to storage, handling, transport and installation. 

The strength and properties of the concrete beam to be considered in transient situations are those specified 
by the manufacturer at the time of delivery. 

The effective support lengths, the distances between the bearing supports and between the temporary 
supports (e.g. props), together with the loads taken into account in determining them, shall be declared. 

The technical documentation shall provide the recommended installation drawings. 

The methods of storage and transportation, and the position of bearing points shall be indicated on 
documentation provided. 

The position of lifting points shall be determined for limiting the tensile stress to appropriate values under the 
action of the self weight of the beam multiplied by a dynamic coefficient. 

The producer shall indicate the position of lifting points (examples are given in Figure 9). 
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Dimensions in metres 

 
Key 
1 Lifting points 

Figure 9 — Examples of positions of lifting points 

4.3.4 Resistance and reaction to fire 

4.3.4.1 Resistance to fire 

Fire resistance, dealing with load-bearing capacity of beams for beam-and-block floor systems, expressed in 
terms of classes, shall be declared following 4.3.4.1 to 4.3.4.3 of EN 13369:2004. 

NOTE 1 For the verification of standard fire resistance by testing, EN 1365-2 should apply. The method given in 
Annex K may be used to determine the fire-resistance of the floor system. 

NOTE 2 The fire design of the floor system may be given by the manufacturer in the technical documentation 
(see Clause 8). 

4.3.4.2 Reaction to fire 

4.3.4.4 of EN 13369:2004 shall apply 

4.3.5 Acoustic properties 

4.3.5 of EN 13369:2004 shall apply. 

NOTE Acoustic performances depend on the finished floor system (type of blocks, applied elements in upper and/or 
lower face of the floor, etc.). For design purposes, the airborne and impact sound insulation may, in the absence of test 
results, be estimated according to Annex L. 

4.3.6 Thermal properties 

4.3.6 of EN 13369:2004 shall apply. 
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NOTE Thermal performances depend on the finished floor system (type of blocks, applied elements in upper and/or 
lower face of the floor, etc.). 

4.3.7 Durability 

Complementary to 4.3.7 of EN 13369:2004, the following requirements may apply. 

Referring to the exposure classes, the minimum distance between the surface of the reinforcement and the 
exposed face of the beam in the structural part of the floor (lower face), may comply with the values given for 
slabs in Table A.2 of EN 13369:2004. 

The minimum distance between the surface of the reinforcement and the non-exposed face may comply with 
the exposure class B, according to Annex A of EN 13369:2004. When the beam is used in conjunction with 
concrete blocks or clay blocks, the minimum cover may be reduced for 5 mm. 

Alternative conditions described in Annex A of EN 13369:2004 may apply. 

Unless otherwise specified, bathrooms in single-family dwellings or apartments and ventilated crawl spaces of 
buildings may be designed to exposure class B, according to Annex A of EN 13369:2004. 

NOTE When a clay toe or a clay shell is present, and if the bottom part of the joints between the clay elements are 
filled in with concrete effectively, a x mm of clay thickness may be considered equivalent to a concrete cover equal to x 
mm (for active and passive reinforcement). 

4.3.8 Other requirements 

4.3.8 of EN 13369:2004 shall apply. 

5 Test methods 

5.1 Tests on concrete 

5.1 of EN 13369:2004 shall apply. 

NOTE If the concrete strength at time of release is determined by crushing cube or cylinder specimens, the 
procedure described in Annex J may be applied. 

5.2 Measuring of dimensions and surface characteristics 

Complementary to 5.2 of EN 13369:2004, next subclauses shall apply. 

5.2.1 Positioning of reinforcement 

a) Procedure 

The measurements shall be made either on the casting bed, when the product reaches the end of the 
manufacturing process, or in the storage area. 

The following measurements shall be made: 

 position of longitudinal reinforcement, including cover; 

 length of protrusion of protruding bars; 

 position of transverse reinforcement. 
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The results of measurements shall be recorded. 

b) Interpretation of results 

The results shall comply with the requirements of 4.2.4 and the tolerance values defined in 4.3.1.2.3. 

5.2.2 Beam dimensions 

a) Procedure 

Measurements shall be taken either when the product reaches the end of the manufacturing process, or in the 
storage area. The following measurements shall be taken: 

 length; 

 straightness of prestressed beam; 

 cross sectional dimensions. 

The measurements shall be recorded. 

b) Interpretation of results 

The results shall comply with the requirements of 4.3.1 and the values specified by the manufacturer, within 
the tolerances given in 4.3.1.2.2. 

5.2.3 Surface characteristics 

If special arrangements (roughness, beam shapes as described in Table 3) are required to establish 
monolithism between the beams and the cast in-situ concrete, these arrangements shall be subject to 
appropriate verifications: 

 visual inspection of roughness relative to a reference sample; 

 dimensional check of the profile. 

5.3 Weight of the products 

The weight of the products is generally assessed on the basis of the theoretical density and the nominal 
dimensions of the beams. When the contract requires the measurement of weights, this is carried out in 
accordance with EN 13369. 

5.4 Prestressing 

5.4.1 Initial prestressing force 

a) Procedure 

The prestressing force is determined by measuring force or elongation and checked against each other. 

b) Interpretation of results 

The tensile force corresponding to measured elongation of the tendon shall be deduced from the "elongation-
force" diagram provided by the tendon manufacturer. 
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The difference between the initial prestressing force obtained by direct measurement of the force and that 
deduced from measurement of elongation shall be less than 10 %. 

The results shall be recorded. 

5.4.2 Slippage of tendons 

a) Procedure 

Independent of the production method, tendon slippage shall be measured by means of an appropriate 
measuring instrument accurate to within 0,1 mm. 

b) Interpretation of results 

Slippage shall be limited to the values evaluated in 4.2.3.2.4. 

For strands sawn at the ends of the beams, the individual slippage value of the strand is determined by taking 
the average for three wires (taken on a diagonal) of the strand. 

6 Evaluation of conformity 

6.1 General 

6.1 of EN 13369:2004 shall apply. 

6.2 Type testing 

6.2 of EN 13369:2004 shall apply. 

6.3 Factory production control 

6.3 of EN 13369:2004, except 6.3.6.5, shall apply, with the complementary requirements of Annex A. 

7 Marking 

Clause 7 of EN 13369:2004 shall apply. 

Delivered beam shall be uniquely identifiable and traceable until erection with regard to its production site and 
data. For this purpose the manufacturer shall mark the products or the delivery documents so the relation to 
the corresponding quality records required in this standard can be secured. The manufacturer shall keep 
these records for the required period of archiving and make them available when required. 

NOTE For CE marking it is recommended to refer to Annex ZA. 

8 Technical documentation 

The detailing of the element, with respect to geometrical data and complementary properties of materials and 
inserts, shall be given in technical documentation, which includes the construction data, such as the 
recommended installation drawings, the dimensions, the tolerances, the layout of reinforcement, the concrete 
cover, the expected transient and final support conditions and lifting conditions. 

The beams shall be used only with blocks for which the compatibility in the final floor system has been 
demonstrated. The compatibility criteria are indicated in the technical documentation. 
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The information needed for the designer of the works to design final situations may be given by the 
manufacturer in the technical documentation. 

The design of the floor system may be given by the manufacturer in the technical documentation. 

Design recommendations for beam-and-block floor systems are given 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 (Annexe L). 

The composition of technical documentation is given in Clause 8 of EN 13369:2004. 
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