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Foreword

This document (EN 1520:2011) has been prepared by Technical Committee CEN/TC 177 “Prefabricated reinforced
components of autoclaved aerated concrete or lightweight 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by endorsement, at the latest by September 2011, and conflicting national standards shall be withdrawn at the
latest by December 2012.

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

This document supersedes .

Among others, the following changes have been made compared to :

— terms and definitions have been updated;

— the order of clauses has been changed;

— lightweight aggregate concrete parameters have been adapted;

— normative references for reinforcement steel have been updated;

— properties and requirements of components have been adapted, e.g. acoustic properties, thermal resistance;
— evaluation of conformity has been adapted;

— Annex A and Annex ZA have been adapted;

— the standard has been editorially edited.

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 89/106/EEC.

For relationship with EU Directives, 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;

— the procedure to be used where alternative procedures are given in this European Standard.
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It may contain
— decisions on the application of informative annexes;
— references to non-contradictory complementary information to assist the user to apply this European Standard.

There is a need for consistency between this document for construction products and the technical rules for works.
That means all the information accompanying the CE Marking of the construction products should clearly mention
which Nationally Determined Parameters have been taken into account.

describes the design principles and requirements for safety, serviceability and durability of prefabricated
components of lightweight aggregate concrete with open structure and with structural or non-structural
reinforcement. The design of the components is based on the limit state concept used in conjunction with partial
safety factors.

N 1520 is intended to be used together with Eurocodes EN 1990, EN 1991 and EN 1998.

Numerical values for partial safety factors and other reliability parameters are recommended as basic values that
provide an acceptable level of reliability. They have been selected assuming that an appropriate level of
workmanship and of quality management applies.

This European Standard gives values with notes indicating where national choices may be made. Therefore, the
National Standard implementing should be used with a national application document containing all
Nationally Determined Parameters to be used for the design of prefabricated components of lightweight aggregate
concrete with open structure and with structural or non-structural reinforcement to be constructed in the relevant
country.

National choice is allowed in EN 152( through the following clauses:

43 A5.2
51.1.1 A6
5.3.5 A.6.1
5.3.7 A6.2
543 A6.3.3.3
5.5.1 A8.14
5.6.2 A8.2.1.2
5.6.4.2 A8.2.2.2
7.3 A9

A3 B.3.2
A4 B.3.3
A42 B.4.3.1
A4.3 B.4.3.3
A.5.1 Annex C

Regulatory classes are only given for "Reaction to fire" and "Resistance to fire". All other classes used in this
European Standard, i.e. density classes and strength classes, are technical classes.


http://dx.doi.org/10.3403/02707760U
http://dx.doi.org/10.3403/02707760U
http://dx.doi.org/10.3403/03202162U
http://dx.doi.org/10.3403/02707760U
http://dx.doi.org/10.3403/02707760U

BS EN 1520:2011
EN 1520:2011 (E)

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, Croatia, 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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1 Scope

This European Standard is for prefabricated components of lightweight aggregate concrete (LAC) with open
structure and with structural or non-structural reinforcement intended to be used in building construction

a) for structural elements:
— loadbearing wall components (solid, hollow core or multilayer);
— retaining wall components (solid) with or without surcharge loading;
— roof components (solid, hollow core or multilayer);
— floor components (solid, hollow core or multilayer);
— linear components (beams or piers).
b) for non-structural elements:
— non-loadbearing wall components (e.g. for partition walls);
— cladding components (without fixtures) intended to be used for external facades of buildings;
— small box culverts used to form channels for the enclosure of services;

— components for noise barriers.

NOTE 1 In addition to their loadbearing and encasing function, components can also be used to provide fire resistance,
sound insulation and thermal insulation.

Components covered by this European Standard are only intended to be subjected to predominantly non-dynamic
actions, unless special measures are introduced in the relevant clauses of this European Standard.

The term "reinforced" relates to reinforcement used for both structural and non-structural purposes.

This European Standard does not cover:

— rules for the application of these components in structures;

— joints (except their strength);

— fixtures;

— finishes for external components, such as tiling.

NOTE 2 LAC components can be used in noise barriers if they are designed to fulfil also the requirements of .

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.

, Concrete — Part 1: Specification, performance, production and conformity

, Test methods for verification of corrosion protection of reinforcement in autoclaved aerated concrete and
lightweight aggregate concrete with open structure

N 991, Determination of the dimension of prefabricated reinforced components made of autoclaved aerated
concrete or lightweight aggregate concrete with open structure

10
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EN 992, Determination of the dry density of lightweight aggregate concrete with open structure

N 1352, Determination of static modulus of elasticity under compression of autoclaved aerated concrete or
lightweight aggregate concrete with open structure

N 1354, Determination of compressive strength of lightweight aggregate concrete with open structure

N 1358, Determination of creep strains under compression of autoclaved aerated concrete or lightweight
aggregate concrete with open structure

N 1358, Performance test for prefabricated reinforced components of autoclaved aerated concrete or lightweight
aggregate concrete with open structure under transverse load

, Fire resistance tests for non-loadbearing elements — Part 1: Walls

, Fire resistance tests for loadbearing elements — Part 1: Walls

, Fire resistance tests for loadbearing elements — Part 2: Floors and roofs
, Fire resistance tests for loadbearing elements — Part 3: Beams

, Fire resistance tests for loadbearing elements — Part 4: Columns

, Determination of flexural strength of lightweight aggregate concrete with open structure

N 1739, Determination of shear strength for in-plane forces of joints between prefabricated components of
autoclaved aerated concrete or lightweight aggregate concrete with open structure

N 1740, Performance test for prefabricated reinforced components made of autoclaved aerated concrete or
lightweight aggregate concrete with open structure under predominantly longitudinal load (vertical components)

N 1741, Determination of shear strength for out-of-plane forces of joints between prefabricated components made
of autoclaved aerated concrete or lightweight aggregate concrete with open structure

N 1742, Determination of shear strength between different layers of multilayer components made of autoclaved
aerated concrete or lightweight aggregate concrete with open structure

N 1748, Masonry and masonry products — Methods for determining design thermal values

N 1793-1|, Road traffic noise reducing devices — Test method for determining the acoustic performance — Part 1:
Intrinsic characteristics of sound absorption

N 1793-2, Road traffic noise reducing devices — Test method for determining the acoustic performance — Part 2:
Intrinsic characteristics of airborne sound insulation

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

N 10025-1|, Hot rolled products of structural steels — Part 1: General technical delivery conditions

N 10025-2, Hot rolled products of structural steels — Part 2: Technical delivery conditions for non-alloy structural
steels

N 10080, Steel for the reinforcement of concrete — Weldable reinforcing steel — General

N 12354-1|, Building acoustics — Estimation of acoustic performance of buildings from the performance of
elements — Part 1: Airborne sound insulation between rooms

N 12354-4, Building acoustics — Estimation of acoustic performance of buildings from the performance of
elements — Part 2: Impact sound insulation between rooms

11
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N 12664, Thermal performance of building materials and products — Determination of thermal resistance by
means of guarded hot plate and heat flow meter methods — Dry and moist products of medium and low thermal
resistance

N 12667, Thermal performance of building materials and products — Determination of thermal resistance by
means of guarded hot plate and heat flow meter methods — Products of high and medium thermal resistance

N 12939, Thermal performance of building materials and products — Determination of thermal resistance by
means of guarded hot plate and heat flow meter methods — Thick products of high and medium thermal resistance

N 13055-1|, Lightweight aggregates — Part 1: Lightweight aggregates for concrete, mortar and grout

N 13501-1|, Fire classification of construction products and building elements — Part 1: Classification using test
data from reaction to fire tests

N 13501-2, Fire classification of construction products and building elements — Part 2: Classification using test
data from fire resistance tests, excluding ventilation services

N ISO 140-3, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 3:
Laboratory measurements of airborne sound insulation of building elements (ISO 140-3:1994)

N ISO 140-8, Acoustics — Measurement of sound insulation in_buildings and of building elements — Part 6:
SO 140-6:1998

Laboratory measurements of impact sound insulation of floors

N ISO 354, Acoustics — Measurement of sound absorption in a reverberation room (SO 354:200

EN SO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne

sound insulation (ESO 717-1:1 99@)

EN SO 717-3, Acoustics — Rating of sound insulation in buildings and of building elements — Part 2: Impact

sound insulation (SO 717-2:1996)
N ISO 1182, Reaction to fire tests for products — Non-combustibility test SO 1182:2010

N ISO 1716 Reaction to fire tests for products — Determination of the gross heat of combustion (calorific value)
SO 1716:2014

N _1SO_6892-1, Metallic materials — Tensile testing — Part 1. Method of test at room temperature

SO 6892-1:2009
N ISO 6948, Building components and building elements — Thermal resistance and thermal transmittance —
(_SO 6946:2007)

Calculation method

N ISO 10458, Building materials and products — Hygrothermal properties — Tabulated design values and
procedures for determining declared and design thermal values (|SO_10456:2007)

N ISO 12572, Hygrothermal performance of building materials and products — Determination of water vapour
transmission properties (ISO 12572:2001)

N ISO 15148, Hygrothermal performance of building materials and products — Determination of water absorption
coefficient by partial immersion (SO 15148:2009)

SO 80000-1, Quantities and units — Part 1: General
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3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1

lightweight aggregate

LWA

aggregate of mineral origin having a particle density not exceeding 2 000 kg/m3 (2,00 Mg/m3) or a loose bulk
density not exceeding 1 200 kg/m® (1,20 Mg/m°)

31.2

lightweight aggregate concrete

LAC

concrete with an open structure having an oven-dry density of not more than 2 000 kg/m3 and made with
aggregates consisting entirely or partly of lightweight aggregates (LWA)

3.1.3

loadbearing component

component which carries permanent, variable or accidental actions

NOTE Components exposed mainly to wind loads or acting as part of fire resisting walls are considered to be loadbearing.
3.1.4

non loadbearing component

component that mainly supports its own weight and does not contribute to the stability of the works
3.2 Symbols

3.2.1 General symbols

A area

b width of component

d effective depth of cross-section

E  modulus of elasticity

e  eccentricity

f strength

h  overall depth or thickness of cross-section or of component

I moment of inertia

i radius of inertia

k  coefficient, factor

[ length, height of wall component, span length of a roof or floor component

M  bending moment

N axial compression force

t time

V' shear force
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y  partial safety factor, confidence level
g strain

o normal stress

7 shear stress

3.2.2 Subscripts

a anchorage

c concrete parameter, compression
comp component

cr critical

d design value

dry dry state

eff effective value
fl flexural

g declared value
h horizontal

hum in the moist state

k characteristic value

M material

m mean, mandrel

R resistance

S section

s steel parameter, shear; drying shrinkage
t tension

u ultimate (in the ultimate limit state ULS)
w welded, web (shear reinforcement), weak axis
y yield value (for steel)

0 effective value

3.2.3 Symbols used in this European Standard

Ag area of the lightweight aggregate concrete section; area of compression zone of the cross-section
Ao partially loaded area
As area of tension reinforcement

14
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cross-sectional area of compressive reinforcement

area of shear reinforcement

dimension of a support perpendicular to the plane of the wall, width of a cavity in hollow core components
minimum support length

width of component

width of hollow cores in hollow core wall components

width of solid concrete web between hollow cores of hollow core wall components

width of circumferential solid concrete shell of hollow core wall components

minimum residual cross-sectional width of a slab

width of the vertical solid web of hollow core components (Figure 4)

minimum width of the section over the effective depth, minimum width of the section in the compression
zone

parameter for shear capacity

concrete cover

effective thickness of a cross-section

mean value of the modulus of elasticity of LAC

=0,6E,, reduced modulus of elasticity of LAC taking into account the effects of creep
modulus of elasticity of reinforcement steel

basis of natural logarithm (= 2,718)

additional eccentricity of the longitudinal action due to geometrical imperfections
additional eccentricity due to creep

declared eccentricity at the top of a vertical component perpendicular to its plane, i.e. the eccentricity
used in the operational testing

first order eccentricity due to transverse load

eccentricity of the longitudinal action in the plane of the component
first order eccentricity of the longitudinal action

total eccentricity of the design axial compression force Ny

resulting first order eccentricity of the longitudinal load perpendicular to the plane of the component, taken
as the sum of ¢y and e,

resulting second order eccentricity
design value of the compressive strength of LAC
characteristic compressive strength of LAC

declared characteristic compressive strength of LAC
15
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Jes3
S
Jrmin
S
Jind
S
Ju
Jya
Sy
Sywd
Sy
S

required minimum compressive strength of a test set with n > 6 test specimens

required minimum compressive strength of each test set of three consecutive test specimens
characteristic value of strength parameters

required minimum strength

mean value of n strength results

design value of flexural strength of LAC

characteristic flexural strength of LAC

moisture conversion coefficient

design value of the yield strength of the steel

characteristic value of the yield strength of the steel

design value of the yield strength of the shear reinforcement

characteristic value of the yield strength of the shear reinforcement

load increasing factor recognizing the effect of second order theory

additional horizontal force due to inclination of the components and effects of second order theory
overall thickness of roof or floor component or beam, design thickness of a pier or wall
thickness of outer or inner concrete layer of hollow core wall components

thickness of the top layer of a hollow core or multilayer slab

thickness of the bottom layer of a hollow core or multilayer slab

overall thickness of a component in the direction of the weak axis; height of the shear reinforcement
moment of inertia of the compressive zone

radius of inertia of the compression zone of the cross-section

radius of inertia in the direction of the weak axis

statistical coefficient for determination of characteristic strength (1 is used in )
factor for the shear strength

column factor

column factor for operational testing

distance of stiffening walls or other stiffening elements between each other

span length or height

anchorage length

horizontal length of a wall

is the clear height of the backfill
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effective horizontal length of a wall

declared horizontal length of the component, i.e. the horizontal length of the component used in
operational testing

shear span (distance of a point load or line load from the axis of the support reaction)
effective height with respect to buckling, buckling length

declared wall or pier height, i.e. the height used in operational testing
height of wall component

bending moment

bending moment resulting from horizontal actions

design bending resistance of component

characteristic bending capacity of component

minimum bending capacity

maximum bending capacity

axial compression force in the section under consideration

vertical loading below the considered horizontal joint

vertical loading above the considered horizontal joint

critical axial design compression force determined for the eccentricity e,
design axial compression force

resisting design axial compression force

declared resisting axial compression force

characteristic resisting axial compression force

design value of axial compression force in the section

number of test specimens in a sample, number of test results

upper value of the design axial compression force per unit of length, determined at half height of the
backfill, see Figure A.5

is the lower value of the design axial compression force per unit of length, determined at half the height of
the backfill

percentage of reinforcement = ratio of the cross-sectional area of transverse reinforcement to that of the
longitudinal reinforcement, in percent

slenderness ratio
spacing of the shear reinforcement bars
diffusion-equivalent air layer thickness

standard deviation of » test results
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tensile splitting force at top of hollow core wall component or pier due to centric loading
contribution of the LAC to design shear resistance of a component
design shear resistance of a component without shear reinforcement

design shear crushing resistance (maximum shear force that can be carried without crushing of the
notional concrete compressive struts)

design shear resistance of a component with shear reinforcement

design shear resistance of components under predominantly centric or eccentric longitudinal forces
characteristic value of shear resistance

design shear force in the section

contribution to the design shear resistance from any vertical shear reinforcement
minimum shear strength

water absorption coefficient

neutral axis depth

height of the shear zone, lever arm of internal forces

reduction factor for long term effects on the compressive strength of LAC
inclination of the components according to national rules

factors for anchorage lengths

coefficient for the situation of C in the strain diagram according to Figure A.3;
coefficient for the determination of the buckling length (Table A.2 and Equation (A.25))

partial safety factor for transversely loaded components for brittle failure
partial safety factor for component (general)

partial safety factor for concrete (also for LAC)

partial safety factor for transversely loaded components for ductile failure
partial safety factor for material (general)

partial safety factor for reinforcement steel

partial safety factor for longitudinally loaded components for brittle failure
ultimate compressive strain of LAC

strain of tensile reinforcement

strain of compression reinforcement

characteristic value of ultimate steel strain

coefficient according to Equation (2)

coefficient according to Equation (5a) or Equation (5b)
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angle of compressive struts

thermal conductivity

thermal conductivity in the dry state, determined at a mean test temperature of 10 °C
design value of thermal conductivity in the moist state, at a moisture content /i,
moisture content, related to mass

efficiency factor (see Equation (A.14))

dry density of LAC

reinforcement ratio

reduction factor for design shear capacity in the case of short anchorage length
shear reinforcement ratio

design value of concrete compressive edge stress

design stress of anchored bar at the end of the overlap

basic shear strength

characteristic shear strength

factor taking into account the extent of bending as a function of the type of support of a cellar wall

Aac (=,fg)  design value of final creep coefficient of LAC

¢
P
s

diameter
diameter of mandrel

diameter of reinforcing bar

3.3 Abbreviations

FPC  factory production control

ITT initial type testing

LC lightweight concrete

LWA lightweight aggregate

LAC lightweight aggregate concrete with open structure
RH relative humidity

SLS  serviceability limit state

ULS  ultimate limit state

3.4 Units

Units shall be used in accordance with |[SO 80000-1.

For calculations, the following units are recommended:
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— forces and loads: kN, kN/m, kPa (= kN/m?);

— density: kg/m?;

— unit weight: kN/m?;

— stresses and strengths, modulus of elasticity: MPa (= N/mm? or MN/m?);

— moments (bending...): KNm.

4 Properties and requirements of materials

4.1 Constituents

411 General

LWA shall comply with EN 13055-1.

The constituent materials of LAC shall comply with , 51.

4.1.2 Release of dangerous substances

LAC components shall not release critical levels of dangerous substance in their intended use.

The manufacturer shall ensure from suppliers product safety data sheets that the emission of dangerous
substances from constituent materials is not higher than defined in Community law and in national provisions
applicable in the place of use.

4.2 Lightweight aggregate concrete parameters

4.21 Dry density

4211 General

The dry density, determined in accordance with EN 992, shall be given, either as a declared mean value or as a
declared density class.

4.21.2 Declared mean density

The manufacturer may declare the density as a mean value. The tolerances on the declared mean value are
specified in Table 1. The declared mean value of dry density of LAC shall be at least 400 kg/m?® and not greater
than 2 000 kg/m?.

Table 1 — Tolerances on declared mean dry density of LAC

Dry density in kilograms per cubic metre

Declared mean dry density <1000 > 1000

Maximum deviation between actual mean value in sample

and declared mean value 50 100

Maximum deviation between individual values in sample

and declared mean value 100 150

4.21.3 Declared density class

The manufacturer may declare the dry density in accordance with the density classes in Table 2. The mean value
shall be within the indicated limits, but individual values may exceed the indicated limits by up to 50 kg/m3.

20


http://dx.doi.org/10.3403/02575612U
http://dx.doi.org/10.3403/2248618
http://dx.doi.org/10.3403/00673302U

BS EN 1520:2011
EN 1520:2011 (E)

Table 2 — Density classes of LAC

Density
class

Mean dry | =400 [ >500 | >600 | >700 | >800 | >900 | >1000 | >1200 | >1400 [ >1600 | >1800
density
kg/m® <500 | <600 | <700 | <800 | <900 [ <1000 | <1200 | <1400 | <1600 | <1800 [ <2000

0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0

4.2.2 Characteristic strength values

The characteristic value f; of strength parameters of LAC or LAC components, as compressive strength or flexural
strength of the material or the strength from functional testing of components according to Annex B, shall be
determined from the mean value f,, and the standard deviation s, of n test results according to Table 3. The
Ky-values, depending on the number » of test results, shall be taken from Table 4.

Table 3 — Determination of the characteristic strength f; and required minimum strength 1.,

Number of results n n<6 6<n<9 n>10
Characteristic strength f; 0.8 fmn Jonn = KoX sp
Required minimum strength fi > 0,90 £ > 0,75 f > 0,67 f«

4.2.3 Compressive strength
4.2.31 General

The compressive strength of LAC shall be given either as a declared characteristic compressive strength according
to0 4.2.3.3 or as a declared strength class according to 4.2.3.4.

4.2.3.2 Characteristic compressive strength

The characteristic compressive strength is derived from the strength of cores with an equal length and diameter or
of cubes, both with a minimum dimension of 100 mm, which are taken from prefabricated components and tested
according to EN 1354. These are the reference test specimens.

If test specimens with smaller dimensions taken from prefabricated components are used for the verification of the
compressive strength, the results shall be converted by multiplication by the reduction factors specified in Table 5,
unless other factors derived from tests are available.

If cast test specimens are used, the strength results of these test specimens, converted to the strength of cores
with a diameter of 100 mm and equal length (or of 100 mm cubes, giving the same value) shall be at least
1/0,85 times higher than that required from test specimens with the above dimensions extracted from prefabricated
components.

For the purpose of conversion, the strength of cast test specimens shall be multiplied by the conversion factors in
Table 6, unless other factors derived from tests are available.

4.2.3.3 Declared characteristic compressive strength
If the manufacturer declares the characteristic compressive strength f 4, the actual characteristic compressive
strength 1y, determined from test results, shall be equal to or greater than the declared value, and the minimum

individual value f,;, shall fulfil the requirements of Table 3. The declared characteristic compressive strength of LAC
shall be at least 2 MPa and not higher than 25 MPa.
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4.2.3.4 Declared strength class

If the manufacturer declares the compressive strength in terms of a declared strength class, the actual compressive
strength determined in accordance with EN 1354 (converted to the strength of the reference test specimens when
appropriate, see 4.2.3.2) shall fulfil the requirements of Table 7.

Table 5 — Reduction factors for
compressive strength of cores with
indicated diameter and equal length or of
cubes with indicated edge length

Table 4 — Statistical coefficient K, for
determination of characteristic
strength

Number of test o Diameter of cores | Reduction factor
results Statistical or edge length of | for compressive
N coefficient X, cubes strength

mm
6 1,87 > 100 1,00
7 1,77 90 0,98
8 1,72 80 0,96
9 1,67 70 0,94
10 1,62 60 0,92
11 1,58 50 0,90
12 1,55 40 0,88
13 1,52
14 1,50
>15 1,48

Table 6 — Conversion factors for conversion of test results of cast test specimens to the strength of
reference test specimens (drilled cores of 100 mm diameter and length or 100 mm cubes)

Shape and size of cast test specimen Conversion factor

Cubes - 150 mm 1,00
Cubes - 200 mm 1,05

Cylinders 150 mm/300 mm,
depending on strength

MPa
2 1,05
4 1,05
6 1,06
8 1,07
10 1,08
12 1,10
15 1,12
20 1,15
25 1,18
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Table 7 — Strength classes and strength requirements for LAC

Compressive strengths in megapascals

St;;"sith LAC2 | LAC4 | LAC6 | LAC8 | LAC10 | LAC12 | LAC15 | LAC20 | LAC 25
Jex 2 4 6 8 10 12 15 20 25
Jes® >4 >7 >9 >11 >13 >15 >18 >24 >29
ﬁ:,n b chk"'KnXSnd
ft‘:min ¢
forn<6 >1,5 >3,5 255 >7,0 >9,0 >11 >14 >19 >24

. C
’%‘;‘%Sngg >15 | 23,0 | 245 | 26,0 | 275 >9,0 > 12 >17 > 22
. C
Jomin >15 | 23,0 | 24,0 | =55 >7,0 > 8,0 > 11 >16 > 21
forn>10
@ Required mean compressive strength of each test set of three consecutive test specimens.
° Required mean compressive strength of a test series with n > 6 test specimens. The K,-values, depending on the number n of

test specimens, shall be taken from Table 4.

¢ Minimum individual value of compressive strength of a test series of n test specimens.
d g, is the standard deviation of compressive strength of a test series with » test results.

4.2.4 Flexural strength and uniaxial tensile strength

The flexural strength may be estimated as follows:

Sk = 0,42fck2/3 X 1 (1)
m=0,4+0,6(po/2200)forp>1400 kg/m3 (2a)
= 0,78 for p < 1 400 kg/m® (2b)

and the uniaxial tensile strength may be estimated as follows:

fik= 0,1 £57° 3)
where

Jfunk is the characteristic flexural strength of LAC, in megapascals;

fik is the characteristic uniaxial tensile strength of LAC, in megapascals;

P is the mean value of the dry density of LAC, in kilograms per cubic metre;
fe  is the characteristic compressive strength of LAC according to 4.2.3, in megapascals.

The flexural strength may also be obtained by testing according to EN 1521 and the characteristic value
determined according to 4.2.2.

4.2.5 Stress-strain diagram
The idealised stress-strain diagram for LAC consists of a linear relationship between stress and strain up to a

compressive strain of 0,002 at design strength level, continuing at a constant stress level up to the ultimate limit
state for the strain, the ultimate strain value depending on the dry density of the LAC (see A.4.2 and Figure A.1).
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4.2.6 Modulus of elasticity
The modulus of elasticity may be estimated as follows:
Eem =10 000 /" x 1, (4)
where
E., is the mean value of the modulus of elasticity, in megapascals;
f« is the characteristic compressive strength according to 4.2.3, in megapascals;
1, is a coefficient according to Equation (5a) or Equation (5b);
.= (p 1 2 200)? for p> 1400 kg/m® (5a)
7,= 0,64 (p / 2 200) for p< 1400 kg/m® (5b)
where p is the mean value of the dry density, in kilograms per cubic metre.
The modulus of elasticity may also be obtained by testing according to .
4.2.7 Poisson's ratio

For design purposes, Poisson's ratio for elastic strains may be taken as 0,2. If cracking is permitted in concrete in
tension, Poisson's ratio may be taken as 0,0.

4.2.8 Coefficient of thermal expansion

For design purposes, the coefficient of thermal expansion may be taken as 8 x 10° K™,

4.2.9 Drying shrinkage

The mean value of the drying shrinkage may be taken as 0,75 mm/m for a component with a thickness of at least
75 mm exposed to an environment with a relative humidity of (45 £ 5) %. Alternatively, the mean value of drying

shrinkage may be determined by testing.

NOTE The tests can be carried out in accordance with EN 1358 as described for the shrinkage measurements on
unloaded control specimens, with the following deviations:

— Three test specimens should be used.
— They should be cut from a prefabricated component two days after casting.

— Until cutting of the test specimens, the prefabricated component should be protected against moisture loss and stored at
(20 £ 2) °C.

— Cutting and preparation of the test specimens (measurement, attachment of the gauge plugs etc.) should be such that
changes of the moisture content and the temperature of the LAC are avoided as far as possible.

— Without further conditioning of the test specimens, the gauge points should be attached immediately after cutting of the test
specimens, and the zero reading of the measuring device for the length changes shall be taken as early as possible.

— Strain readings are recommended after 1, 2, and 7 d storage in an environment at (20 + 2) °C and (60 + 5) % or (45 £ 5) %
relative humidity and then at appropriate intervals until the shrinkage is less than or equal to 0,02 o/oo per week. The
reading on day 2 is considered as the zero reading.

— Drying shrinkage ¢ is defined as the total strain (length change divided by the gauge length) of the unloaded control

specimens from the zero reading at 2 days until the considered time t and should be indicated in the test report for each
individual test specimen and as the mean value of the three test specimens.
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— It is recommended to illustrate the development of drying shrinkage by a curve representing the mean value of the three
test specimens;

end of note.

Alternatively, drying shrinkage may be tested in accordance with standards approved in the place of use of the
LAC-components.

4.2.10 Creep

For design purposes the final creep coefficient may be taken as @ ac (eo,f) = 2,0. More accurate values may be
obtained by tests according to EN 1358 and may be declared as mean values.

4.2.11 Thermal conductivity

4.211.1 General

The thermal conductivity Aoy Of LAC shall be stated along with the dry density. In the case of multilayer
components consisting of different materials the design thermal conductivity and the dry density of each material
shall be stated. Design thermal conductivity values may be either calculated from measurements carried out on test
specimens or taken from tables and corrected for moisture in accordance with 4.2.11.7.

The declaration shall include the thermal conductivity with indication of the percentage of the production it intends
to refer to (e.9. A1oary(s0 %) OF A10dry(90 %))-

4.2.11.2 Procedure for determination of dry thermal conductivity by testing
Where tests are carried out, the procedure according to 4.2.11.3 to 4.2.11.6 shall be followed.
4.211.3 Test method

The reference test methods are specified in EN 12664 For LAC the mean test temperature shall be 10 °C.
Alternative test methods which can require specimens of different size and different conditioning may be used if the
correlation between the reference test method and the alternative test method can be given.

4.2.11.4 Test specimens

The test specimens shall be homogeneous. Specimen sizes and requirements as to planeness will depend upon
the size of apparatus used and on the thermal conductivity of the material. Test specimens shall contain no
reinforcement.

4.2.11.5 Conditioning of test specimens

The test specimens shall be conditioned to constant mass at (23 +2) °C and (50 £ 5) % RH. Constant mass is
considered to be obtained when the difference between two consecutive weighings, 24 h apart, does not exceed
0,2 %.

Other test conditions (e.g. oven-dry state) may be used if the correlation between the reference test conditions and
the alternative test conditions can be given.

4.2.11.6 Determination of dry mean value and limit values

In order to ensure that the results are representative of current material produced, tests shall be carried out on test
specimens selected from three different production batches within the stated density range of the product under
consideration. The mean value of the three test results of thermal conductivity shall be calculated and corrected to
zero moisture content as indicated in 5.1.5. The dry density of each of the three specimens shall be determined in
accordance with , and the mean value of the three results shall be calculated.

A graph of thermal conductivity 114y (W/mK) and dry density p (kg/m3) is plotted using the tabulated values given
in 4.3.11.7. The mean measured A4oq4y Value is plotted against the corresponding measured mean dry density (see
point A in Figure 1). A curve parallel to the line representing the tabulated values is drawn through this point. From
this curve the mean and the limit values of the thermal conductivity can be determined as a function of the mean
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dry density of the product and the 10 % and 90 % fractile of the manufactured dry product density with a
confidence level of =90 % according to EN I1SO 10454.

)‘10dry A
1 - / 9
2 ~ =
33— A
4
A A A
8 6 7 p
5
Key
1 upper limit
2 mean value
3 lower limit
4 point A: average of test results
5 manufactured dry density range
6 mean manufactured dry density
7 90 % of production
8 10 % of production
9 parallel curve through point (A)
10 curve representing tabulated values

Figure 1 — Determination of dry thermal conductivity ;o4
4.2.11.7 Use of tabulated values for thermal conductivity

In the absence of test results, the thermal conductivity shall be based on the values given in Table 8 for the dry
state.
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Table 8 — Dry thermal conductivity Aio4ry of LAC for 50 % and 90 % of production, with a confidence level
7= 90 % (compiled according to EN 1745)

Mean dry density ° Thermal conductivity 4104y
W/mK
kg/m® 50 % 90 %
400 0,10 0,12
500 0,12 0,15
600 0,16 0,18
700 0,19 0,21
800 0,22 0,25
900 0,26 0,28
1000 0,30 0,32
1100 0,34 0,36
1200 0,39 0,41
1300 0,43 0,46
1400 0,48 0,51
1500 0,53 0,56
1600 0,60 0,63
1700 0,67 0,70
1800 0,76 0,80
1900 0,86 0,90
2000 0,96 1,00
NOTE 1 Intermediate values can be obtained by
interpolation.
NOTE 2 The thermal performance is obtained using the
mean dry thermal conductivity A1odry(50%)-
a8 See Figure 1.

4.2.12 Water vapour permeability

The design value of the water vapour resistance factor may be taken as 5 or 15, respectively. The lower value shall
be taken for diffusion into a component (wetting) and the higher value for diffusion out of a component (drying).

More accurate values for water vapour permeability and water vapour resistance factor may be determined by tests

according to EN 1SO 12572.

4.2.13 Water tightness

Due to its open structure LAC is normally highly permeable for water, and the components made of this material
are therefore not watertight. Where water tightness is required, e.g. for exterior walls or roofs, the components shall
be protected against penetration of water, e.g. by suitable rendering, coating, cladding, or finishes.

4.3 Reinforcement steel

In general the reinforcement in LAC components consists of reinforcement steel (i.e. bars, coiled rods, and welded
fabrics).

Reinforcement steel shall comply with EN_10080 or with the relevant clauses of EN 10025-1 and/or EN_10025-2

(for plain smooth bars).

NOTE Reinforcement steel can be identified in the National Application Document (NAD) by the technical class with the
product number according to the product specification xxx (national specification).
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5 Properties and requirements of components

5.1 General

5.1.1 Mechanical resistance

5111  General

All relevant structural properties of a product shall be evaluated for both the ultimate and the serviceability limit
states. The use of design methods according to Annex A or Annex B shall be declared by the manufacturer as a

design method specified in 5.1.1.2, 5.1.1.3 and 5.1.1.4.

NOTE Actions and partial safety factors for actions are subject to national regulations or other rules valid in the place of
use of the product. Design loads are predefined values, depending on the intended use of the product.

5.1.1.2 Design by calculation
The evaluation of design values for the capacities obtained by calculation shall be in accordance with Annex A.
5.1.1.3 Design by calculation and physical testing
Physical testing of finished products is required to support calculation in the following cases:

— use of alternative design methods;

— structural arrangements with uncommon design models (uncommon modelling for structural design).
In these cases physical testing of a sufficient number of full scale specimens is needed before starting the
production in order to verify the reliability of the design model assumed for the calculation. This shall be done with
load-tests up to ultimate design conditions.
5.1.1.4 Design by testing
In case of design by testing, declared values of the loadbearing capacity shall be based on functional testing of the
components, in accordance with Annex B. The characteristic loadbearing capacity shall be determined by statistical
interpretation of test results (see 4.2.2).
5.1.2 Deflections
The deflections of roof or floor components or beams under a given action can be determined by calculation (see
Annex A). It is also possible to determine the short-term deflections by functional testing of components (see
Annex B).
5.1.3 Acoustic properties
5.1.3.1  Airborne sound reduction

The airborne sound reduction of the components will mainly depend on the weight per surface area.

When required, the airborne sound reduction of walls, floors and roofs constructed of components shall be
measured according to ENISO 140-3 and expressed as single number quantity for rating according to
N ISO 717-1 (reference method).

Tests should be conducted in standardised end-use conditions with joints between components sealed and with no
finishes except for the minimum thickness of screed on floors (if applicable). The results derived from such tests
are applicable to elements of any size having the same or better specification.

For road traffic noise reducing devices the airborne sound reduction may be determined according to EN 1793-2.

As an alternative to testing, the airborne sound reduction may be estimated according to EN 12354-1.
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5.1.3.2 Impact sound insulation

When required, the impact sound insulation of floors constructed of components shall be measured according to
N ISO 140-§ and expressed as single number quantity for rating according to EN ISO 717-2 (reference method).

Tests should be conducted in standardised end-use conditions with a minimum thickness of screed (if applicable)
and without a ceiling finish. The results derived from such tests are applicable to floors having the same or better
specification but of any size.

As an alternative to testing, the impact sound insulation may be estimated according to EN 12354-2.

5.1.3.3  Sound absorption

The sound absorption will mainly, depend on the surface texture. When required, it shall be determined according

to EN 1SO 354

For road traffic noise reducing devices the sound absorption characteristic may be determined according to

N 1793-1|.
5.1.4 Reaction to fire and resistance to fire
5.1.4.1 Reaction to fire

If the content of organic material is less than 1 % by mass or volume (whichever is the more onerous) LAC is
classified as Euroclass A1 without the need for testing.

LAC components containing 1 % or more of organic material by mass or volume shall be tested for reaction to fire

and then classified according to EN 13501-1|.
5.1.4.2 Resistance to fire

When resistance to fire of LAC components is required, it shall be classified on the basis of test results and shall be
declared by the manufacturer.

Components shall be tested and classified according to EN_13501-2.

NOTE The test methods for the different types of components are specified in EN 13501-3. These are EN _1364-1| for
testing of non loadbearing walls, EN 1365-1 for testing of loadbearing walls, EN 1365-4 for testing of floors and roofs,
N 1365-

for testing of beams, and EN _1365-4 for testing of piers.
5.1.5 Design thermal resistance and design thermal conductivity

In order to determine the thermal performance of the roof, floor or wall in which the components are used, it is
necessary to determine their design thermal resistance. The design thermal resistance shall be calculated in
accordance with using the dimensions of the components, including any voids (e.g. hollow cores), in
conjunction with the design thermal conductivity.

Table 9 — Basic values for moisture content and moisture conversion coefficient of LAC

(compiled according to EN ISO 10456)

Dry density of LAC Moisture content x4, Moisture conversion
(mass by mass) at coefficient
kg/m? 23°C /50 % RH 23°C /80 % RH Ju
400 to <799 0,02 0,03 2,6
799 to 2 000 0,02 0,03 4,0

In the case of LAC with a foamed matrix, the moisture contents in Table 9 shall be multiplied by a factor of 2,5.

The design value of thermal conductivity 44 is derived from the dry thermal conductivity Aioqry (see Table 8) by
correction for moisture according to Equation (6) taking into account the moisture content y, of the LAC to be
expected in end use conditions and the moisture conversion coefficient f, (see Table 9).
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Ad = Jnogy €l4m ©)
where
e is the basis of natural logarithms (2,718);
Aq E tlht_e design thermal conductivity in the moist state, at a moisture content u,,, in watts per metre
elvin;

Aoary IS the thermal conductivity in the dry state, in watts per metre Kelvin (see NOTE);
Him is the moisture content in the moist state, mass by mass (see Table 9);
fu is the moisture conversion coefficient, mass by mass (see Table 9).

Moisture correction may also be established by measurements at specified conditions. Equation (6) can be used for
the correction to zero moisture content of the test results for thermal conductivity as required in 4.2.11.6.

NOTE The thermal performance is obtained by using the mean thermal conductivity A1odry (50 %).
5.2 Types of components
5.21 General

Prefabricated components according to this European Standard are subdivided into loadbearing and non-
loadbearing components according to the types listed in Table 10.

Table 10 — Types of components

Designation Notation®
Loadbearing wall component (solid) WLS
Loadbearing wall component (hollow core) WLH
Loadbearing wall component (multilayer) WLM
Non-loadbearing wall component (solid) WNS
Non-loadbearing wall component (hollow core) WNH
Non-loadbearing wall component (multilayer) WNM
Retaining wall components (solid) WRS
Roof component (solid) RLS
Roof component (hollow core) RLH
Roof component (multilayer) RLM
Floor component (solid) FLS
Floor component (hollow core) FLH
Floor component (multilayer) FLM
Beam (solid) BLS
Beam (hollow-core) BLH
Pier (solid) PLS
Cladding component (solid) CNS
Box culvert (hollow core) BNH
Component for noise barriers NB
@ W =wall, L = loadbearing, S = solid, H = hollow core, M = multilayer, N = non-loadbearing,
R = retaining wall or roof, F = floor, B = beam or box culvert or barrier, P = pier, C = cladding,
NB = noise barrier

If required, the notation may additionally indicate use of structural (RS) or non-structural reinforcement (NS) as e.g.
WLS-RS or WLS-NS.
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5.2.2 Roof and floor components

Roof and floor components are manufactured as

— solid LAC components having the same density throughout;

— hollow core LAC components having longitudinal holes in the core section;

— multilayer components comprising one layer of LAC and one or more layers of LAC of another composition or
of another type of concrete;

— LAC components of the above types but with openings and/or fitting pieces.
5.2.3 Wall components

Wall components are manufactured as

— solid LAC components having the same density throughout;

— hollow core LAC components having longitudinal holes in the core section;

— multilayer LAC components comprising of one layer of LAC and one or more layers of LAC of another
composition or of another type of concrete;

— LAC components of the above types but with openings and/or fitting pieces.

If necessary, parts of the component, such as highly stressed window piers or beams, may be made of other
materials, such as lightweight aggregate concrete with closed structure, normal weight concrete or steel.
Assessment of thermal insulation, fire resistance, and other essential characteristics of the component likely to be
affected shall be carried out including these parts of the component.

5.2.4 Beams and piers

LAC beams and piers are manufactured with the same density throughout with a solid cross-section, however,
beams used as lintel wall plates may be manufactured with hollow-core cross section,

5.2.5 Other prefabricated components

Other types of LAC components are manufactured for special applications, such as noise barriers or small box
culverts.

5.3 Detailing, technical requirements, and declared properties

5.3.1 Detailing

When required, the manufacturer shall provide drawings containing sufficient information enabling the verification of
the mechanical strength of the component. These drawings shall include at least the following: plans, elevations,

necessary cross-sections with reinforcement details.

NOTE 1 This is usually not necessary if the components are designed for a specific application (taking into account the partial
safety factors valid in the place of use and the actual load situation).

When required, the manufacturer should provide instructions for the transport and lifting of components.

NOTE 2  General guidance for the design and use of lifting devices may be found in CEN/TR 15728 “Design and use of
inserts for lifting and handling of precast concrete-elements”, however, the specific properties of the LAC should be taken into
account.

5.3.2 Dimensions and tolerances

The essential dimensions (length or height, thickness, and width) shall be determined in accordance with EN 991
and shall be declared by the manufacturer (see NOTE).
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On delivery the deviations of the dimensions (individual values) of the components from the declared dimensions
shall not exceed the following values:

— thickness + 5 mm;
— length, height, width + 8 mm.

Wall components with vertical loads shall not deviate from planeness of the surfaces by more than 5 mm when
measured with a straight-edge over a length of 2 m in the loadbearing direction.

For horizontally spanning wall components intended to be laid dry, the maximum deviation from planeness of
loadbearing surfaces shall not exceed 2 mm in the transverse direction and 4 mm in the longitudinal direction.

The testing of the planeness of the longitudinal edges can be performed by means of a straight-edge made of steel
or aluminium, which shall have a length of at least 2 m, and a set of feeler gauges, capable of measuring to an
accuracy of 0,1 mm. The straight-edge is repeatedly placed over the length of the diagonals of the surface to be
measured and the deviation of the surface of the component to the straight edge is determined. In the case of
concave curvature the maximum distance from the straight edge shall be measured. In the case of a convex
surface the straight edge shall be placed on the surface in such a way that the maximum distances from the
surface are approximately the same on both sides of the point of contact. The distances shall be measured and
rounded to the nearest 0,1 mm. The deviation of nominal plane loadbearing surfaces from parallelism is calculated
from the maximum difference between the individual values of the measured widths of the component.

The deviation of nominally rectangular components from squareness in their plane, determined in accordance with
N 991|, shall not exceed the values indicated in Table 11.

Table 11 — Maximum permissible deviation from squareness in the plane of components

Width of component Deviation
m mm/0,5 m
<1,0 3
>1,0 2
NOTE Components are generally rectangular and of uniform thickness. Tongued and grooved edge profiles or other

jointing systems can be provided.
5.3.3 Mass of the components

The dry mass and the mass including the delivery moisture content of the components shall be stated as mean
values.

5.3.4 Deflections

When required, deflections shall be checked by calculation or by testing.

5.3.5 Strength of joints

When required as part of the design, the strength of joints between components shall be declared by the
manufacturer on the basis of results determined from tests in accordance with EN 1739 (reference method) for in-
plane shear and in accordance with EN 1741| (reference method) for out-of-plane shear. Alternatively, for specific
joint types the joint strength can be determined by calculation, according to the national provisions.

5.3.6 Minimum requirements

Components shall fulfil a number of additional requirements, depending on the component type (see 5.4 to 5.5).

5.3.7 Reinforcement detailing

The structural reinforcement shall have sufficient bond or anchorage in the component in order for the component
to perform as intended.
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The detailing of the reinforcement shall be sufficient to identify the bond or anchorage system used in the
components, just as the minimum support depth shall be declared.

NOTE The bond or anchorage system used and the minimum support depth declared can be based on results from the
initial type-testing or from documented experience. Additional requirements can be stated by the designer or in National
Documents.

5.4 Additional requirements for roof and floor components and beams
5.4.1 Minimum dimensions

The thickness 7 of roof or floor components shall be at least 60 mm. The total height /# of beams shall be at least
100 mm.

In the case of hollow core slabs (see Figure 2) the thickness of the top layer (44) shall be at least 4/4. The thickness
of the bottom layer (/,) shall be at least 4/5. The minimum residual cross-sectional width, after subtracting the total
width of the cavities, by = b - Za, shall be at least b/3.

5.4.2 Minimum requirements for structural reinforcement

5.4.21 General

Components shall have sufficient reinforcement to avoid brittle bending failure, by ensuring that the characteristic
bending capacity of the cracked cross-section is above the characteristic bending capacity of the uncracked cross-

section. This shall be verified either by calculation or by testing.

Beams are usually designed as simply supported components with shear reinforcement, except for beams over
openings in walls, which may be produced without shear reinforcement.

Roof and floor components are usually designed as simply supported components, reinforced in one direction and
without shear reinforcement. The percentage of reinforcement (ratio R of the cross-sectional area of the transverse
reinforcement to that of the longitudinal reinforcement, expressed in percent) shall be at least that specified in
Table 12.

Table 12 — Minimum percentage of reinforcement R

Width 5 of the component

Strength class
b <625 mm 625 mm <5 <1250 mm | 1250 mm <5

LAC 2to LAC 6 0 % 20 % 20 %
LAC 8 to LAC 12 0 % 10 % 20 %
LAC 15 to LAC 25 0 % 0 % 20 %

In the case of uniformly distributed live loads with characteristic values over 3,5 kN/m? the minimum percentage of
reinforcement shall be increased by 10 percentage points. The minimum percentage of reinforcement required
shall, however, not exceed 20 % in any case. The transverse reinforcement below concentrated loads needs
special considerations.

5.4.2.2 Bar spacing

The spacing between two adjacent longitudinal bars in slabs shall not exceed twice the thickness / of the
component or 200 mm, whichever is the lower value, see Figure 2. The distance to the longitudinal edges of the
component shall not be greater than half this distance.

Each component shall contain at least three longitudinal bars, except for components with a width less than
300 mm, where two bars are sufficient. In the case of hollow core slabs, the longitudinal bars shall be arranged in
the web area and not be near the cores unless a check of the slab-type connection of the tension chord and the
web has been performed and transverse reinforcement is provided. The minimum value of the concrete cover to
the voids shall be selected analogously to the value for exterior surfaces.
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Figure 2 — Examples of multilayer slab, hollow core slab and solid slab
(With respect to transverse reinforcement, see 5.4.2.1)

5.4.3 Support length

The manufacturer shall declare the minimum support length o when relevant.

Longitudinal bars shall continue from one support to the next without lap splices.
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Figure 3 — Support length ag

NOTE The minimum support length required for the component is declared by the manufacturer, however, the actual support
length can depend on the structural design and national requirements.

5.5 Additional requirements for wall components
5.5.1 General

The values for the minimum component dimensions will be specified in the national application document.
Guideline values are given in 5.5.2.

5.5.2 Walls with non-structural reinforcement

The minimum wall thickness is as follows:

— structural walls in general h= 70 mm;
— non-structural walls h= 50 mm;
— structural hollow core walls h =100 mm;

— non structural hollow core walls h= 65 mm.
For loadbearing door and window piers, a minimum cross-section of 50 000 mm? is required, the minimum width
being at least 250 mm. In the case of a cross-section of 25 000 mm? and a width of 150 mm, piers shall be
reinforced structurally with 2 longitudinal 10 mm diameter bars on each side.
5.5.3 Walls with structural reinforcement
5.5.3.1  Solid walls
The minimum dimensions of solid wall components shall be the same as for walls with non-structural
reinforcement. Their minimum width 5 shall at least be 500 mm. Individual fitting components with widths of
500 > » = 200 mm are acceptable.

5.5.3.2 Hollow core walls

(1) Infill panels that only support their own weight and which are exposed to wind may be designed as hollow core
panels with reinforcement on both sides. Their thickness % shall be at least 120 mm and their width » at least
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500 mm, and they shall also comply with the dimensional requirements given in 5.4.1 and Figure 2b. The
anchorage of the reinforcement is deemed sufficient if it complies with A.9, (2)a) or A.9 (2)b).

(2) Walls loaded horizontally (e.g. by wind or earth pressure) and vertically by their own weight and by additional
loads can be manufactured as solid walls or hollow core walls. For solid walls, the same minimum dimensions as
for non-reinforced walls shall apply. The dimensions of horizontally or vertically spanning hollow core wall
components shall be in accordance with Figure 4. Their width shall be at least 500 mm and their thickness at least
200 mm. Their longitudinal edges shall be profiled in order to ensure shear transfer across the joints. For wall
components with openings the width (i.e. the dimension in vertical direction) f of the parts forming lintels (e.g. above
doors or windows) may be less than 500 mm if they are adequately designed for the loads acting on them.

(3) Along the longitudinal and transverse edges, a circumferential solid concrete shell shall be provided with a width
b, of at least 150 mm. Within the zone of embedded anchoring devices additional solid areas should be provided.
The anchorage shall be fitted with due care. A schematic design is shown in Figure 4 with the following limits:

— h>75 mm;

— bo=b-Xby > bl3.

Dimensions in millimetres

<1000 <1000 <1000 <1000
2150 b, b, b, b, 2150
Al
KIS
Q
Q
Bl -
LIS
Q
5
he |11
he
h¢
h
Key
b, =250 mm
b, 2150 mm
by <250 mm
b; =100 mm
Figure 4 — Basic design of hollow core wall components
5.6 Durability
5.6.1 General

Durability in this context means that the component is able to fulfil its function with respect to serviceability,
strength, and stability without significant reduction of utility or unforeseen maintenance.
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Components shall not be exposed to environmental conditions they cannot withstand for their design life, and the
protection of the reinforcement against corrosion shall be considered in order to ensure the loadbearing capacity of
the components and to avoid spalling of the concrete cover caused by corroding reinforcement. Under certain
conditions protection of the surface of the components can be necessary in order to avoid deterioration of the LAC.

The influence of long-term effects on the compressive strength of LAC and the loadbearing behaviour of
components is taken into account in design by calculation by means of the a—factor (see A.4.2) and in design by
testing by means of increased partial safety factors ycomp (s€€ B.3.3).

If of relevance, the long-term deformations due to creep (see 4.2.10) and shrinkage (see 4.2.9) of the LAC shall be
considered.

5.6.2 Minimum cover with regard to bond

For bond the minimum cover on structural reinforcement, including stirrups, shall be at least 1,5 times the
maximum aggregate size and at least the maximum bar diameter (or equivalent diameter of bundled bars,
respectively), but not less than 10 mm in order to ensure adequate crack-distribution and anchorage of
reinforcement.

5.6.3 Exposure classes related to environmental conditions

In Table 13 exposure classes from EN 206-1:200Q, Table 1, which may be applied for LAC components are
combined with environmental descriptions covering the use of LAC components. The manufacturer shall declare for

which of these exposure classes his product is suitable.

Table 13 — Description of permissible exposure classes with respect to risk of reinforcement corrosion

Aggressivity of Exposure class | Description of environment Examples where
environment exposure classes can
occur
Passive X0 Very dry Inside buildings with very
low humidity
XC1 Dry Dwellings, including

kitchens, bathrooms and
laundry rooms

Offices

Moderate XC2 Wet, rarely dry Foundations subject to
long-term contact with
water

XC3 Moderate humidity Commercial kitchens and
bathrooms

Interior surfaces in
storage rooms and in
stables open to the

atmosphere
XC4, XF1 Moderate humidity or alternating wet External walls not
and dry, without chlorides exposed to airborne
chlorides
Severe XD1, XF2, XS1 Moderate humidity or alternating wet External walls exposed to

and dry, in combination with chlorides | airborne chlorides, e.g.
noise barriers or external
wallls of buildings along
roads or external surfaces
in marine environment

XD3 External walls exposed to
spray containing
chlorides, e.g. noise
barriers or external walls
of buildings along roads

37


http://dx.doi.org/10.3403/2248618

BS EN 1520:2011
EN 1520:2011 (E)

5.6.4 Corrosion protection of reinforcement
5.6.4.1  General

When corrosion of reinforcement can cause damage to the components or loss of structural safety, the
reinforcement shall be protected by one of the following methods:

— embedding the reinforcement in a zone of normal concrete or lightweight concrete with closed structure (see
5.6.4.2);

— hot dip galvanizing of the steel (see 5.6.4.3);
— use of stainless steel (see 5.6.4.4);
— corrosion protective coating of the steel (see 5.6.4.5).

5.6.4.2 Embedding in a zone of normal concrete or of lightweight concrete with closed structure
(LC-concrete)

Embedding in a zone of normal concrete or lightweight concrete with closed structure may be used in
environmental classes X0, XC1, XC2, XC3, XC4, XD1, XF1, XF2 and XS1.

The reinforcement shall be completely embedded in normal concrete or in lightweight concrete with closed
structure as defined in and in relevant National Application Documents. The minimum concrete
cover for corrosion protection is specified in Table 14. However, in the case of embedding of the
reinforcement in LC-concrete, the concrete cover shall be at least the maximum grain size of the lightweight
aggregate + 5 mm, except for the exposure classes X0 and XC1.

Table 14 — Embedding in a zone of normal concrete or LC-concrete with closed structure -
Minimum concrete cover in millimetres

quressnvnty of Passive Moderate Severe
environment

Exposure classes X0, XC1 XC2, XC3 XC4, XF1 XD1, XF2, XS1
Minimum cover of

concrete with closed 10 20 25 35
structure in mm

The minimum concrete cover shall be increased by the additive safety margin Acmin qur-

NOTE The value of Acmingur for use in a country can be found in its national application document. The recommended
value is 0 mm.

5.6.4.3 Hot dip galvanizing of the steel

Hot dip galvanizing of the steel may be used in environmental classes X0, XC1, XC2, XC3, XC4, XD1, XD3,
XF1, XF2 and XS1.

The hot dip galvanizing shall be carried out in accordance with EN ISO 1459, EN ISO 1460 and EN 1SO 1461 with
a zinc cover of not less than 100 um and not more than 200 um. The temperature in the zinc bath shall be between
440 °C and 460 °C during the galvanizing process.

The minimum concrete cover for zinc coated reinforcement steel is specified in Table 15.
If the water absorption through the surface is not prevented by other means, the outside of exterior walls in

exposure classes XC4, XD1, XF1, XF2 and XS1 shall be protected by a layer of water resistant and water vapour
permeable mineral render with a minimum thickness of 1 cm. The water absorption coefficient of the mineral
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render, determined according to EN ISO 15148, shall be w < 0,5 kg/mzho’5 and its diffusion-equivalent air layer
thickness, determined according to EN ISO 12572, shall be sq4 <2 m.

In addition the surface of components exposed to spray containing chlorides (exposure class XD3) shall be
protected by a water repellent emulsion paint coating applied to the render. The water absorption coefficient of the
coating, determined according to EN SO 15148, shall be w < 0,5 kg/mzho’5 and the sum of the diffusion-equivalent
air layer thickness, determined according to EN ISO 12572, of the render and the additional coating shall be
sqg<2m.

Joints shall be sealed to prevent penetration of spray or water from the atmosphere. The integrity of the joints shall
be inspected during the whole service life of the structure. Accumulation of condensate within the component shall
be avoided. The end faces of components shall not be sealed to enable any precipitated water to escape.

Table 15 — Minimum concrete cover in millimetres for hot dip galvanized reinforcement steel

:ggi:zsnsr::g:% of Passive Moderate Severe
X0 XC2, XC3, XC4°2°¢ XD1¢ XD3 ¢, XS1°¢
Exposure classes q q
XC1 XF1 XF2
- b
:\éllrr:rrgum LAC cover 30 30 30

a Not suitable for components in contact with alternating water levels.

b Minimum mean dry density of the surrounding LAC > 700 kg/m?* or minimum density class 0,8, respectively.
¢ Not for buildings with a distance to the coast line of less than 100 m.

d Only in connection with a layer of water repellent plaster (see above).

e Only in connection with a layer of water repellent plaster with additional water repellent
emulsion paint coating.

5.6.4.4 Use of stainless steel

Stainless steel may be used in all exposure classes listed in Table 13. The stainless steel shall be in accordance
with EN 10088. The material number to be chosen depends on the national regulations at the intended place of use.

The minimum concrete cover shall comply with 5.6.4.2.

5.6.4.5 Use of a corrosion protective coating

This method may be used in exposure classes X0, XC1, XC2, XC3, XC4, XF1 and XF2.

The reinforcement shall be completely covered by the coating. The recipe of the coating and the application

procedure shall be documented in the FPC. The efficiency of the coating shall be verified by testing according to
EN 99d.

Examples of corrosion protective coatings are:
— cement based coatings;

— anti corrosive paintings.
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Table 16 — Minimum concrete cover in mm with regard to durability and test method to pass by initial type-
test and FPC for bars with a corrosion protective coating

Aggressivity of environment Passive Moderate Severe
Exposure classes X0, XC1 XC2,XC3, XC4, XF1 XF2
Minimum LAC cover, in mm 10 20 30

Test method according to Method 2 or 3 Method 2 or 3 Method 2 or 3

Evaluation of results of tests according to EN 993

Corrosion protective coating according to 5.6.4.5 is considered to be suitable if it passes at least one of the
alternative short term tests (method 2 or method 3) in . In case of dispute, method 2 is the reference test
method.

A test is considered to have being passed:

— if the steel surface is free from corrosion or if only first signs of corrosion (no flaky rust or pitting) are visible in
separate places which are approximately uniformly distributed over the bars and cover not more than 5 % of
the steel surface of each individual bar;

or

— if the corroded surface area does not exceed by more than 5 % that on the bars of unexposed companion
specimens which were stored in a non-corrosive atmosphere at a relative humidity < 70 % until the end of the
corrosion test.

5.6.5 Freeze-thaw resistance

When the components are exposed to freeze-thaw conditions according to exposure classes XF1 and XF2, the

manufacturer shall declare freeze-thaw resistance according to the experience in the place of use of the
components until an appropriate European Standard for testing the freeze-thaw resistance is available.

6 Evaluation of conformity

6.1 Introduction

The scheme for the evaluation of conformity for structural components shall include the following tasks:

a) initial type-testing (see 6.2);

b) factory production control (see 6.3);

c) initial inspection of the factory and of factory production control (see 6.4);

d) continuous surveillance, assessment and approval of factory production control (see 6.5).

The scheme for the evaluation of conformity for non-structural components, shall include the following tasks:

— initial type-testing (see 6.2);

— factory production control (see 6.3).

For both structural and non-structural components the manufacturer shall demonstrate that factory production
control is performed, to ensure that the components produced conform to the requirements specified in Clause 4
and Clause 5 in accordance with the performance values declared by the manufacturer.
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6.2 Initial type-testing of the component
6.2.1 General

Initial type-testing (ITT) is defined as the complete set of tests or other procedures (e.g. calculation) described in
this European Standard, to determine the performance of samples of products representative of the product type,
for the mandated characteristics.

Where a manufacturer produces the same product on more than one production line or unit, or in more than one
factory, there may be no need to repeat ITT for these different production lines or units (the manufacturer takes
responsibility for ensuring that the products are indeed the same). The need to repeat ITT depends on whether the
production equipment used in the factory, and/or the production line or unit, might influence the performance
declarations forming part of the CE marking.

The manufacturer may entrust the ITT or parts of it to any party equipped and qualified to undertake correct ITT for
the product concerned, provided that all rules relevant for the attestation of conformity will be properly applied.

Appropriate initial type-testing shall be carried out at the commencement of production of a new type of product
manufactured in accordance with this European Standard or whenever a significant change occurs in respect of an
existing product.

Significant changes in the manufacturing process (e.g. new processing equipment, new type of raw materials) may
have the consequence that an established product has to be considered as a new product that is subject to initial
type-testing. When only some of the aspects specified in this European Standard differ, then the initial type-testing
may be restricted to those aspects concerned.

In the case of products differing from established products only in aspects that do not influence the properties
specified in this European Standard, then these do not constitute new products and therefore are not subject to
initial type-testing.

For the purpose of initial type-testing, the properties in Table 17 shall be determined to demonstrate compliance
with the manufacturers declared values. The results of initial type-testing shall be recorded.

The manufacturer shall declare the values for the relevant properties.
As long as the product remains unchanged, there is no need to repeat the ITT.

NOTE For the purpose of this clause, a new type of product is defined as a group of components whose essential
properties are significantly different from the same properties of any other group, e.g. compressive strength and/or density for
components with a certain thickness within a strength and/or density class.

6.2.2 Sharing of results from ITT

A manufacturer may use ITT results obtained by someone else (e.g. by another manufacturer, as a common
service to manufacturers, or by a product developer), hereafter called ‘other party ITT results’, to justify his own
declaration of conformity regarding a product that is manufactured according to the same design (e.g. dimensions)
and with raw materials, constituents and manufacturing methods of the same kind, provided that:

— the results are known to be valid for products with the same characteristics relevant for performance;

— in addition to any information essential for confirming that the product has such same characteristics, the other
party who has carried out the ITT testing concerned or has had it carried out, has expressly accepted to
transmit to the manufacturer the results and the test report to be used for the latter’s ITT, as well as information
regarding production facilities and the production control process that can be taken into account for FPC;

— the manufacturer using other party ITT results accepts remaining responsible for the product being in
compliance with all the provisions of the CPD, including both the design and the manufacture of the product;

— he ensures that the product has the same characteristics relevant for performance as the one that has been
subjected to ITT, and that there are no significant differences with regard to production facilities and the
production control process compared to that used for the product that was subjected to ITT and
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— he keeps available a copy of the ITT report that contains the information needed for verifying that the product
is manufactured according to the same design and with raw materials, constituents and manufacturing
methods of the same kind.

6.3 Factory production control

6.3.1 General

The manufacturer shall establish and maintain a documented factory production control system including the
quality objectives. The system shall enable product traceability and be capable of enabling confirmation that the

products manufactured conform to this European Standard.

The factory production control system shall consist of the following written procedures and/or instructions
concerning all

a) inspections and tests and the utilisation of the results to control equipment, raw or incoming materials and the
production process;

b) inspections and tests on the finished product itself.
The results of inspection and tests shall be recorded.

The testing regime for raw material properties and finished products including test frequencies shall be included in
the factory production control manual.

6.3.2 Process control
6.3.2.1 Raw materials

The manufacturer shall define the acceptance criteria of raw materials (including reinforcing materials) either from
tests carried out by the manufacturer or the raw materials supplier and the procedures that he operates to ensure
that these are met.

All delivery notes for incoming materials shall be checked to ensure that the specification is correct. A visual
inspection shall be made to ensure that the materials delivered conform to the delivery note.

On the first delivery of LWA from a new source a check for grading by sieve analysis and a check of loose bulk
density shall be made.

6.3.2.2  Production process

Relevant features of the plant and production process shall be defined giving the frequency of the inspections and
tests on equipment and on work in progress together with the values or criteria required. Actions to be taken when
control values or criteria are not achieved shall be given. Weighing, measuring and production equipment shall be
calibrated for accuracy. The frequency of calibration shall be given in the factory production control manual.

6.3.3 Finished products
6.3.3.1  Tests on finished products

The factory production control system incorporates a sampling plan according to the factory production control
manual. The minimum frequency of sampling and testing shall conform to Tables 18 and 19. The results of
sampling and testing shall be recorded and statistical analysis of test results shall be carried out, where
appropriate.

In the absence of any statistical data derived from a factory production control system, the tabulated information in
Table 18 and Table 19 shall be used by the manufacturer as a basis for establishing the sampling plans and the
testing frequencies. The sampling plans depend upon the production type and composition, the manufacturing
process, size, output and complexity.
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6.3.3.2 Alternative tests

When an alternative test is used, the test and procedure together with its correlation with the reference test shall be
recorded.

6.3.3.3  Test equipment
Test equipment shall be calibrated at regular intervals to ensure the required accuracy.
6.3.3.4 Identification and traceability

The stock control system of manufactured products shall be given in the factory production control manual. This
shall include the methods of treating non-conforming products (see 6.6).

Delivery documentation shall allow traceability of the products.
6.4 Initial inspection of the factory and the factory production control
6.4.1 Information to be supplied

When required, the manufacturer shall make available full details of his factory production control system to the
body responsible for the inspection.

When the factory production control is subject to an initial inspection, the manufacturer shall provide information on
the factory production control and the equipment to be used to produce the LAC components.

6.4.2 Inspection
The manufacturer shall provide the body responsible for the inspection with the necessary means to
a) confirm that the factory production control manual complies with the requirements of 6.3;

b) assess that the production equipment is in accordance with the factory production control manual and in
relation to providing the ability to meet the requirements of this EN;

c) assess that the laboratory equipment is in accordance with the factory production control manual and is
suitable for factory production control.

NOTE A particular inspection could be necessary for a new type of LAC component in an existing factory.

6.4.3 Reports

A report of the inspection shall be prepared.

6.5 Surveillance, assessment and approval of the factory production control

6.5.1 Inspection tasks

When required, the body responsible for inspection shall carry out continuous surveillance, assessment and
acceptance of the factory production control operated by the manufacturer. Any major change in the factory
production control shall be reported by the manufacturer to the body responsible for inspection at least within one

month of its implementation.

The body responsible for inspection shall verify that factory production control complies with the requirements of
6.3.

6.5.2 Frequency of inspections

Inspections shall be carried out at least once per year.
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6.5.3 Reports

A report shall be prepared after each inspection carried out to verify compliance with 6.3.

6.6 Actions to be taken in the event of non-conformity

The manufacturer shall immediately determine the affected quantity, take appropriate action to prevent their
dispatch and inform any affected customer if such component has been released. In addition, the manufacturer
shall immediately determine the causes of such non-conformity, take corrective actions and undertake a
management review of all factory production control procedures. All such actions and findings shall be

appropriately recorded.

The reports following surveillance, assessment, and acceptance of the factory production control (see 6.5.3) shall
form the basis for any decisions/actions to be taken and shall be considered on a case by case basis.
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Table 17 — Initial type-testing of the LAC components

Type of component a
Type of For structural use For non structural use Reference test/
Property . . .
Testing WLS RLS, FLS BLS WNS inspection
WLH | WRS RLH, FLH BLH PLS | CNS | WNH BNH NB
WLM RLM, FLM WNM
Density LAC" X X X X X X X X X EN 999
Compressive strength [ LAC" X X X X X X X X N 1354
Flexural strength LAC" x"° x° x° ° ° | x° ° x° x? |EN 1521
Modulus of elasticity  |LAC" P x° x° x"° x° x° x° x° x° |EN1353 |
Creep LAC" ° X" X" x> X" EN 1359
Reinforcement X | Physical
Component X X X X X X X X
cover measurement
Corrosion e e e e e e e e e
protection Component X X X X X X X X X
Durability against h b b b b b b b b |i
freeze-thaw LAC X X X X X X X X
Dimensions Component X X X X X X X X X N 991
1008
. ISO 6892-1| or
Steel: X | checking of the
-yield strength X X X X X X X X cxing
) Steel certificate
-tensile strength
when relevant
(see 4.2.2)
Loadbearing
capacity under Component X X X N 1356
transverse load
Loadbearing
capacity under
predominantly Component X X X X N 1740
longitudinal load
EN 1354, values
: : h d d d d d d d d d |obtained on
Drying shrinkage LAC X X X X X X X X X | shrinkage
specimens
Thermal conductivity |LAC" x°© x°© x| x°
density in case of
tabulated
A-value)
EN 1364-1
EN 1365-1
Resistance to fire Component X X X X X X X X N 1365-2
Reaction to fire Component x" x' x' x x x' x' x' x'
Airborne sound b b b b b
reduction Component X X X X X
Impact sound b
reduction Component X
Sound absorption b b b b b b b b
coefficient Component X X X X X X X X
Joint strength Component x_b x_b x_b x_b x_b x_b x_b x_b x_b
Shear resistance
between layers of LACh x" x" X
multilayer components
a Type of component: Notation according to Table 10.
b Only if used in design on the basis of a declared value derived from measurements.
© Not necessary when thermal conductivity values are obtained from approved tables.
d Not necessary when drying shrinkage is taken as 0,75 mm/m according to the first sentence of 4.2.9.
€ Only necessary for structurally reinforced component, where reinforcement is embedded in LAC.
f Reaction to fire test is only necessary if the content of organic material is higher than 1 % by mass or volume (whichever is higher).
9 Only for road traffic noise reducing devices.
f’ Where the same material is used in a range of components, it is only necessary to test the material for one type of component.
' According to test method valid at the place of use of the components.
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Table 18 — Factory production control, testing of the finished product
LAC components for structural uses

Type of component @
Property I¥?:sting WLS RLS, FLS BLS il?]esf:;z?iztra‘testl Frequency Remarks
WLN WRS RLH, FLH BLH PLS
WLM RLM, FLM
Every 250 m?®
Density LAC® X X X X X or For each LAC type
twice per month
Com- Every 250 m?®
pressive LAC® X X X X X Or twice per For each LAC type
strength month
;I?ex: gl;tar! LAC ¢ x° x° x° Twice per year | For each LAC type
Steel EN SO 6892-1 or
- tensile checking of the
strength - Steel X X X X X certificate when Each delivery
yield relevant (see
strength 4.2.2)
Reinforce- Component X X X X X Physical Once per week
ment cover measurement
Visual inspection,
ol et wner,
agalns_t Component X X X X X Once per year embedded in dense
corrosion (of
reinforce- coqcrete and .
ment) stainless steel is
- - - not used
Visual inspection Once per day
Dimensions | Component X X X X X Once per week
Loadbearing
capacity Every 1 000 Only relevant in the
under Component X X X N 1356 units or twice case of design by
transverse per month testing
load
Loadbearing
ﬁzae(r:lt);e- Every 1 000 Only relevant in the
domingntly Component X X X units or twice case of
lonaitudi per month design by testing
ongitudinal
load
See 5.3.1,
EN 991, visual dimensions,
Detaili Compo- inspection, concrete cover,
etailing X X X X X : Once per week )
nent physical number, diameter,
measurement and position of
reinforcing bars
EN 1355, values
Dryin d d d obtained on
sr:?inl?age LAC X X X shrinkage Once per year
specimens
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Table 18 (continued)

Type of component ® Reference
Property T¥fe i WLS WRS RLS, FLS BLS | PLS test/ Frequency Remarks
ortesting WLH RLH, FLH | BLH inspection
WLM RLM, FLM
N 12664 Calculation from
:;ahsei;gilce Com- ¢ x© x° x® x° x® N 12667 or Once per year thermal conductivity
ponen N 12939 and dimensions
See relevant
parameters
Resistanceto | LAC, X X X X X (density, See relevant
fire Component compressive | parameters
strength,
dimensions)
Reaction to f f f f f
fire LAC X X X X X
Water Suitability of Highly permeable
vapour Component x? x? x? | coating when | Once peryear | due to open
permeability required structure
Suitability of Highly permeable
Water g g g . due to open
. Component X X X coating when | Once per year .
permeability structure. If required
relevant
to be protected
In exposure classes
Freeze-thaw XF1 and XF2 to be
Durability test ' or protected unless
against Component x" x' x' x x9 | suitability of - the freeze-thaw
freeze-thaw coating when resistance of the
required LAC has been
verified by tests '
Direct Control of dry
airborne h h h h density .
sound Component X X X X according to See density
insulation N 99
Control of
Impact relevant See relevant
sound Component x" material .
. . ) properties
insulation properties and
dimensions
Release of
dangerous LAC X X X X X - See note in ZA.1
substances
NOTE It is not possible to assess the airborne sound reduction and the impact sound insulation on individual
components.
a Type of component: Notation according to Table 10.
b Only if required design is based on results of flexural tests.
d Not necessary when drying shrinkage is taken as 0,75 mm/m according to the first sentence of 4.2.9.
e Only if used in design on the basis of a declared value.
f Only for exposed applications.
9 For application in external walls.
h Only when the product is intended also for acoustical applications.
! According to the test method valid at the place of use of the component.
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Table 19 — Factory production control, testing of the finished product, LAC components for non-
loadbearing uses

Type of component *

Tvpe Reference
Property ype WNS test/ Frequency Remarks
of testing . .
CNS WNH BNH NB |inspection
WNM
Relevant for
3 properties such as
. b Every 250 m thermal conductivity,
Density LAC X X X X or anchoraae of
twice per month . 9
reinforcement, etc.
For each LAC type
Every
T 3
Compressive LAC”® X X X X N 1354 250m For each LAC type
strength or
twice per month
Flexural strength | LAC® x© x© N 1521 Twice per year For each LAC type
Ultimate tensile g g g Checking of
. e .
strength and yield | Steel X X X X the certificate Each delivery
strength
Reinforcement e d e e Physical
Component X X X X measure- Once per week
cover
ment
Visual inspection,
x & x4 x & x & Once per year only relevant when
Durability against reinforcement is not
corrosion Component embedded in dense
(of reinforcement) Visual concrete and
inspection Once per day stainless steel is not
used
Dimensions Component X X X X N 991 Once per week
Iéggg(?i?; i - Every 1 000 units or Only relevant in the
under transverse Component X X N 1356 twice per month ?easstiengf design by
load
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Type of component *

Tvpe Reference
Property ype WNS test/ Frequency Remarks
of testing . .
CNS WNH BNH NB | inspection
WNM
Loadbearing
capacity . Only relevant in the
under Component X N 1740 E\{ery 1000 units or case of design by
. twice per month )
predominantly testing
longitudinal load
Suitability of Highly permeable
Water vapour Component x 9 x 9 X coating when | Once per year due to open
permeability )
required structure
Suitability of Fighly gzre“r:eab'e
- g g ;
Water permeability | Component X X X coatl_ng when | Once per year structure. If required
required
to be protected
In exposure classes
Freekze-thaw XF1 and XF2 to be
. . test " or protected unless the
Durability against Component x" x" X suitability of | Once per year freeze-thaw
freeze-thaw . :
coating when resistance of the
required LAC has been
verified by tests.
. ) h h Euroclass A1, only
Reaction to fire Component X X X - - by initial type-testing
Control of
Resistance to fire relevant
(in the end use Component X X X properties See density
conditions) (density and
dimensions)
) i Control of dry Calculated from
Thermal resistance | Component x' x' density and See density thermal conductivity
dimensions and dimensions
Direct airborne ) ) Control of d Related to the
sound insulation Component x! x) densi Y|see density weight of the
: ensity 2
index component per m
Sound absorption Component X N1SO 352 ) Only at initial type-
coefficient P testing
Release of
dangerous LAC X X X - - See note in ZA.1
substances

NOTE ltis not possible to assess the airborne sound insulation index on individual components.

o Q@ 0 o O T o

Type of component: Notation according to Table 10.

Where the same material is used in a range of components it is only necessary to test the material for one type of component.
Only if required design is based on results of flexural tests.
Only in case of horizontal and imposed loads.
Only in case of reinforced component.
For external walls.
Only for exposed applications.

! Only when the product is intended also for thermal applications.

J Only when the product is intended also for acoustical applications.
k According to the test method valid at the place of use.

49


http://dx.doi.org/10.3403/01442071U
http://dx.doi.org/10.3403/02824752U

BS EN 1520:2011
EN 1520:2011 (E)

7 Basis for design
7.1 Design methods

The structural design may either be based on calculation (Annex A) and/or documented through functional testing
of components (Annex B). The design method used shall be stated by the manufacturer.

NOTE The design methods are based on the principles of .

7.2 Limit states

Limit states are states beyond which the structure no longer satisfies the design performance requirements.

Limit states are classified into

— ultimate limit states (ULS);

— serviceability limit states (SLS).

Ultimate limit states are those associated with collapse or with other forms of structural failure which may endanger
the safety of people. States prior to structural collapse which, for simplicity, are considered in place of the collapse
itself are also treated as ultimate limit states. Ultimate limit states which can require consideration include

— loss of equilibrium of the structure or any part of it considered as a rigid body;

— failure by excessive deformation, rupture, or loss of stability of the structure or any part of it, including supports
and foundations.

Serviceability limit states correspond to states beyond which specified service requirements are no longer met.
Serviceability limit states which can require consideration include:

— deformations or deflections which affect the appearance or effective use of the structure (including the
malfunction of machines or services) or cause damage to finishes or non-structural elements;

— vibrations which cause discomfort to people, damage to the building or its contents, or which limit its functional
effectiveness;

— cracking of the concrete which is likely to affect appearance, durability or water tightness adversely;
— damaging of concrete in the presence of excessive compression which is likely to lead to loss of durability.
7.3 Actions
The actions and effects of actions, e.g. internal forces, stresses, to be considered are the following:
— permanent:
actions due to gravity, soil pressure, deformations during construction;
— variable:

actions imposed on roofs, floors and walls; by wind, snow and ice; by thermal actions; by vehicular loading on
parking floors;

— accidental:
impact, explosions, actions due to fire.

NOTE The actions are based on EN 1990 and EN 1991 (all parts). The actions for use in a country can be found in its
national regulations.
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8 Marking, labelling and designation
8.1 Standard designation

Prefabricated components of LAC with structural or non structural reinforcement shall be identified by at least the
following designations:

a) number of this European Standard;

b) type of component (abbreviations see Table 10);

c) declared compressive strength (expressed as a characteristic value or as a strength class);
d) declared dry density of the LAC (expressed as a mean value or as a density class);

e) dimensions (length, thickness, width).

If required, depending on the product and its intended use, the following technical information shall be given:
f) loadbearing capacity;

g) reaction to fire;

h) resistance to fire;

i)  thermal conductivity or thermal resistance;

j)  sound insulation and sound absorption;

k) exposure class;

[) intended use.

A coding system which summarizes one or more requirements of this European Standard can be used. The
explanation of any coding system used shall be provided.

EXAMPLE 1 Loadbearing wall component (solid) [300 x 2 500 x 2 650] conforming to this European Standard of strength
class LAC 10, density class 1,2, reaction to fire according to Euroclass A1, resistance to fire 60 min, thermal conductivity
Atodry = 0,39 W/mK (p = 50 %).

N 1520 - WLS/ LAC 10/1,2/A1/REI 60/0,39/300 x 2 500 x 2 650

EXAMPLE 2 Beam [240 x 250 x 2 750] conforming to this European Standard of declared characteristic compressive
strength 7,0 MPa, declared dry density 950 kg/m?, reaction to fire Euroclass A1, resistance to fire 90 min.

N 152(Q - BLS /7,0 MPa/950 kg/m¥A1/R 90/10 kN/m/240 x 250 x 2 750

EXAMPLE 3 Loadbearing wall component (solid) [300 x 2 500 x 2 650] conforming to this European Standard of strength
class LAC 10, density class 1,2, reaction to fire according to Euroclass A1, resistance to fire 60 min, thermal conductivity
Atodry = 0,39 W/mK (p = 50 %).

N 1520 - WLS/LAC 10/1,2/Code

Code: A1/REI 60/0,39/300 x 2 500 x 2 650
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8.2 Additional information on accompanying documents

The manufacturer may give further information in product literature or on accompanying commercial documents, on
for instance the following:

a) background information on design (e.g. design according to Annex A and/or Annex B);
b) bond;

c) mass of the component;

d) direct airborne sound reduction index;

e) impact sound pressure level;

f)  environmental class;

g) drying shrinkage;

h) thermal expansion;

i) creep;

j)  tolerances and squareness.

NOTE For CE marking and labelling see ZA.3 of Annex ZA.
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Annex A
(normative)

Design of components by calculation

A.1 Introduction

The design of components by calculation is based on the concept of EN 1992-1-1| as far as possible. Some
modifications have been made in order to take into account the specific material properties/behaviour of LAC.

Design values to be used can be determined according to the provisions of this annex, using the relevant partial
safety factors.

Values of the properties can be determined on the basis of calculation and can be given as declared values in CE-

marking, according to the relevant provisions in Annex ZA. The declared values are based on one of the three
methods given in 3.3.3.2 (a).of Guidance Paper L.

A.2 General

(1)P Depending on the character of the individual clauses, distinction is made in this annex between Principles and
Application Rules.

(2)P The Principles comprise

— general statements and definitions for which there is no alternative and

— requirements and analytical models for which no alternative is permitted unless specifically stated.

(3)P In this annex the Principles are marked by a number in brackets followed by the letter P.

(4)P Application Rules are generally recognized rules which follow the Principles and satisfy their requirements.
(5)P In this annex Application Rules are marked by a number in brackets not followed by the letter P.

(6)P Design by calculation shall be based upon documented material parameters, using analytical methods that
adequately describe the structural behaviour of the components.

(7)P Nominal dimensions, including those tolerances, which lead to the most unfavourable result, shall be used in
the calculations.

(8) A.4 to A.7 describe general calculation procedures that may be used for components subjected to bending,
shear, or axial compression. A.8 gives specific rules applicable to the different types of components.

(9)P More detailed analyses may be carried out on the basis of the design assumptions given in A.4.1.

NOTE The design of the components requires also a thorough consideration of the overall stability and stiffness of the
entire building. If the stiffness and the stability of the structure are not obvious, analytical verification of the stability of both
horizontal and vertical stiffening members is necessary. In the case of high deformability of the stiffening members allowance
should be made for the influence of their deformations on the effects of actions (second order effects).

A.3 Partial safety factors

Partial safety factors are determined according to national application documents.

NOTE An example is given in informative Annex C.
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A.4 Ultimate limit state — Design for bending and combined bending and axial
compression

A.4.1 Design assumptions

(1)P The design assumptions in a) to j) given below shall be used.

a) Plane sections remain plane.

b) The strain in the reinforcement is the same as that in the surrounding LAC.

c) The flexural strength of LAC is generally ignored. It may be taken into account in wall components for bending
as a result of wind actions in combination with vertical actions.

d) The stresses in LAC in compression are derived from the design stress-strain diagram given in Figure A.1.
e) The stresses in the reinforcement are derived from the design stress-strain diagram given in Figure A.2.

f) Deformations and second order effects are calculated using the mean values of the material properties (such
as E., according to 4.2.6). For cross-sectional design, the design values of the material properties are used.

g) For cross-sections subject to centrally loaded longitudinal compression, the compressive strain of LAC is
limited to 0,002.

h) For cross-sections not fully in compression, the limiting compressive strain of LAC is given by Equation (A.1).
In intermediate situations, the strain distribution is defined by assuming that the compressive strain is 0,002 at
a level (&, - 0,002)/¢, of the height of the section from the most compressed face.

i)  The adoption of the above assumptions leads to the range of potential strain diagrams shown in Figure A.3.

i) The effect of longitudinal reinforcement present in the compression zone is not taken into account when
calculating the axial loadbearing capacity, unless the reinforcing bars are sufficiently restrained to the principal
reinforcement in the tension zone, e.g. by stirrups.

NOTE  The use of the flexural strength in bending is described in the national application document as indicated in A.6.3.3.3.

A.4.2 Stress-strain diagram for LAC

(1)P The stress-strain diagram for LAC for cross-sectional design is shown in Figure A.1, where the ultimate
compressive strain &, is given by the equation

&y =0,003 5 77 20,002 (A1)
where

m =0,40 + 0,60 p/ 2 200 (see Equation (2a));

p is the dry density of LAC, in kilograms per cubic metre.
The design value of the compressive strength of LAC is defined by

Joa = foxl 2 (A.2)
where

fea is the design value of the compressive strength of LAC, in megapascals;

f« is the characteristic compressive strength of LAC, in megapascals;

% is the partial safety factor for concrete (also for LAC) according to A.3.
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NOTE 1 The value of ¥« for use in a country can be found in its national application document. The recommended values for
use are given in Table C.1.

(2)P Giving allowance for long term effects on the compressive strength of LAC the design strength is multiplied by
the coefficient c.

NOTE 2  The value of o for use in a country can be found in the national application document. The recommended value of &
is 0,85. In cases where the compression zone decreases in width in the direction of the extreme compression fibre « is
recommended to be reduced to 0,80.

O A

// / afcd=af}/—(::

-0,002 g, -0,0035

Key

1 idealized diagram
2  design diagram

Figure A.1 — Bi-linear stress-strain diagram for LAC in compression for cross-sectional design

A.4.3 Stress-strain diagram for reinforcement steel
(1)P  The design value f4 of the yield strength of reinforcement steel is defined by:

Jya=fad %6 (A.3)

where

Jw is the characteristic yield strength of reinforcement steel,

% is the partial safety factor for reinforcement steel.

NOTE The value of % for use in a country can be found in its national application document. Recommended values are
given in Table C.1.

(2)  The design stress-strain diagram for reinforcement steel is given in Figure A.2. Other established stress-
strain diagrams may be used. E, is the modulus of elasticity of reinforcement steel (e.g. 2 x 10° MPa).
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fyd= fyk/yys

Esuk

Key

1 idealized diagram
2  design diagram

Figure A.2 — Design stress-strain diagram for reinforcement steel
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A (0,010) &y !L:c ‘.,
0 E(-0,002)

Key
1 neutral axis
The value of Sis equal to (&, - 0,002)/&, where &, is calculated from Equation (A.1).

Figure A.3 — Possible strain diagrams in the ultimate limit state

A.5 Ultimate limit state induced by shear

A.5.1 Shear design for components predominantly under transverse load not requiring shear
reinforcement

(1)P The following conditions shall be met:

Ved < Vrat (A.4a)
Ved < VRaz (A.4b)
where
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Veq is the design shear force in the section;
Vra1 is the design shear resistance of a component without shear reinforcement;

Vra2 is the design shear crushing resistance (maximum shear force that can be carried without crushing of the
notional concrete compressive struts), which is given by Equation (A.14).

The design shear force does not need to be checked at a distance of less than d/2 from the support. A reduction of
concentrated loads near the support is not allowed.

NOTE 1 The value of Vrg1 can be estimated by Equation (A.5) or Equation (A.10) as specified in the national application
document.

(2) The design shear resistance Vrqs may be estimated as:

Vrar = Crak-1h(100 pife)"*bud (A.52)
with a minimum of

VRd1 = Vmind bud (A.5Db)
where

Crq is a parameter for shear capacity;

k is a factor for the shear strength, see Equation (A.8);

11 is a coefficient according to Equation (A.9);

p1 is the reinforcement ratio p; = 451/(by d) £ 0,02;

fek  is the characteristic compressive strength of LAC, in megapascals;

Asq is the cross-sectional area of the longitudinal reinforcement, anchored as described in A.9, in square
millimetres;

by, is the minimum width of the cross-section over the effective depth, in millimetres;
d is the effective depth of the cross-section, in millimetres;

vmind 1S the minimum shear strength of LAC, in megapascals.

NOTE 2  The values of Cig and vming can be found in the national application document. Recommended values are:

Cra = 0,145 /3¢ (A.6)

vmind = 0,03-6%% fu”* (A7)

k=1+(200/d)* < 2,0 (A.8)

71 =0,40 + 0,600/2 200 (A.9)
where

% is the partial safety factor for LAC;
fek is the characteristic compressive strength of LAC, in megapascals;
p is the dry density of LAC, in kilograms per cubic metre.

(3) The design shear resistance Vrqs may be estimated as:

Vra1= Tra k (1,2 + 40 p1) by d (A.10)
57



BS EN 1520:2011
EN 1520:2011 (E)

TRd

TRk

where

TRk

P1
TRd

e

As1

by
d

Jiik

= TRk/yC (A11)
= O,125ﬁ’ﬂk (A12)
=1,6 - d/1000 > 1 (A13)

is the characteristic shear strength of LAC, in megapascals;
is a factor for the shear strength, see Equation (A.13);

is the reinforcement ratio p; = 451/(by d) £ 0,02;

is the design shear strength of LAC, in megapascals;

is the partial safety factor for LAC;

is the cross-sectional area of the longitudinal reinforcement, anchored as described in A.9, in square
millimetres;

is the minimum width of the cross-section over the effective depth, in millimetres;
is the effective depth of the cross-section, in millimetres;

is the characteristic flexural strength of LAC (see 4.2.4), in megapascals.

(4) The design shear crushing resistance Vgq, is given by:

VRa2

where

T

by

ok

e

= 0,5 i be V‘f(‘:k/}/c (A14)

is a coefficient according to Equation (A.9);

is the minimum width of the cross-section over the effective depth, in millimetres;

is the height of the shear zone, which is taken as the distance between the centres of the compression
zone and the longitudinal reinforcement (lever arm of internal forces), in metres. This may be set to 0,94
in normal designs, but not more than the height (4,) of the shear reinforcement;

is the effective depth of the cross-section, in metres;

is the height of the shear reinforcement, in metres;

is the efficiency factor, which shall be taken as 0,6;

is the characteristic compressive strength of LAC, in megapascals;

is the partial safety factor for LAC.

A.5.2 Shear design for components predominantly under transverse load requiring shear
reinforcement

(1)P The following conditions shall be met:

VEd < VRdS (A15a)
Ved < VRa2 (A.15b)
where
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Veq is the design shear force in the section;

Vra2 is the design shear crushing resistance (maximum shear force that can be carried without crushing of the
notional concrete compressive struts), which is given by Equation (A.14);

Vras is the design shear resistance of the component with shear reinforcement.

The design shear force does not need to be checked at a distance of less than d/2 from the support. A reduction of
concentrated loads near the support is not allowed.

NOTE 1 The value of Vrg3 can be estimated by Equation (A.16) or Equation (A.17) as specified in the national application
document.

(2)P For beams with vertical shear reinforcement (ladder-type), the shear resistance Vrq3 is
Vraz = (Asw/s)z fywa-cOtO (A.16)
where
Asw  is the cross-sectional area of shear reinforcement, in square millimetres;
s is the spacing of the shear reinforcement bars, in metres;
z is the height of the shear zone, which is taken as the distance between the centres of the compression
zone and the longitudinal reinforcement (lever arm of internal forces), in metres. This may be set to 0,94
in normal designs, but not more than 4,;
Ny is the height of the shear reinforcement, in metres;
Jywa is the design yield strength of the shear reinforcement (f,wq = fywi/ %), in megapascals;
Jywk  is the characteristic value of the yield strength of the shear reinforcement, in megapascals;
% is the partial safety factor for reinforcement steel;
7] is the angle of the compression struts.
The shear reinforcement shall fulfil the minimum requirements in (4).
The angle 0 of the compression struts shall be limited.

NOTE 2 The limiting values of coté can be found in the national application document. The recommended limits are
1 <cotf<2,5.

(3)P For beams with vertical shear reinforcement (ladder-type), the shear resistance Vrq3 is
Vrds = Vrdt t Vd (A7)

where Vrqs is the design shear resistance of a component without shear reinforcement given by Equation (A.10)
and V,q is estimated by Equation (A.18) as

Vaa= 0,8 (Asw I5) z fywd (A.18)
where

Asw is the area of shear reinforcement, in square millimetres;

s is the spacing of the shear reinforcement bars, in metres;

z is the height of the shear zone, which is taken as the distance between the centres of the compression

zone and the longitudinal reinforcement (lever arm of internal forces), in metres. This may be set to 0,94
in normal designs, but not more than h,,..
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d is the effective depth of the cross-section, in metres;

hy is the height of the shear reinforcement, in metres;

Jfwa I8 the design yield strength of the shear reinforcement (fyws = fywi/ %), i mMegapascals;

S is the characteristic value of the yield strength of the shear reinforcement, in megapascals;
% is the partial safety factor for reinforcement steel.

The shear reinforcement shall fulfil the minimum requirements in (4).

(4) The minimum shear reinforcement ratio p,, for beams shall be at least

Pumin = 0,087’ lfy

where
Pw = Asw | (sby)

and where

fo is the characteristic compressive strength of LAC, in megapascals;

Jfy is the characteristic yield strength of the reinforcement steel, in megapascals;

Aq, is the cross-sectional area of shear reinforcement within length s, in square millimetres;

(A.19)

(A.20)

s is the spacing of the shear reinforcement measured along the longitudinal axis of the member, in

millimetres;

by, is the width of the web of the beam, in millimetres.

Using reinforcement steel with yield strength f, = 500 MPa will lead to the following minimum percentages of shear

reinforcement shown in Table A.1:

Table A.1 — Minimum percentages of shear reinforcement p,, i» for reinforcement steel with f,= 500 MPa

Characteristic compressive
strength of LAC Pw.min
Jex

MPa Y
2 0,023
4 0,032
6 0,039
8 0,045
10 0,051
12 0,055
15 0,062
20 0,072
25 0,080

The shear reinforcement shall be vertical and welded to the longitudinal reinforcement. Welding and anchorage

shall be verified according to A.9.

(5) The value of the characteristic value of the yield strength of the shear reinforcement f should be limited.
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NOTE 3  The limiting value of fywk can be found in the national application document. The recommended value is fyw <
400 MPa.

A.5.3 Shear design for components under predominantly longitudinal compression forces,
e.g. walls and piers

(1)P Only the portions of the cross-section which remain without tensile stresses under the relevant load
combination in the ultimate limit state are considered to be capable of resisting concrete stresses due to shear.

(2)P The design shear resistance is:

VRd4 = Trd wal 1,5 (A21)
Tra = 0,125 fiac/ % (A.22)
where

kd IS the basic shear strength of LAC, in megapascals;

by is the minimum width of the section in the compression zone, in millimetres;

X is the neutral axis depth x < #; calculated using first order theory, in millimetres;
fiusk  is the characteristic flexural strength of LAC (see 4.3.4), in megapascals;

h is the overall depth of the cross-section, in millimetres;

% is the partial safety factor for LAC.

In cross-sections where the zone of decompression in the ultimate limit state extends further than to the centre of
the cross-section it shall be verified that:

Nsg /! Vsg=2,0 (A.23)
where
Nsq is the design axial compression force in the section;

Vsq is the design shear force in the section.

A.6 Ultimate limit state induced by structural deformation (buckling)

A.6.1 General

(1)P When determining the loadbearing capacity of slender LAC components subjected to compression or
combined bending and compression, account shall be taken of the effects of structural deformation and
eccentricities occurring perpendicular to the plane of the components and their influence on the buckling of the
components.

(2) Two methods are given in A.6.2 and A.6.3. They are both suitable for designing vertical loadbearing LAC
components which can be classified as slender isolated columns or walls and are mainly loaded by a central or
eccentric longitudinal load and possibly also by a transverse load (e.g. horizontal wind load, earth pressure).

(3)P The slenderness ratio S of the components shall not exceed the values indicated in Figure A.4,

where

S is the slenderness ratio; S = lo/i,, < 121;

lo is the buckling length of the component, in metres. The buckling length (effective height with respect to
buckling) will depend on the support conditions, as shown in Table A.2;
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iy is the radius of inertia in the direction of the weak axis (i,, = 0,289/ for rectangular solid cross-sections), in
metres;

h is the overall thickness of the component, in metres;

p is the mean value of the dry density of the LAC, in kilograms per cubic metre.

121

40

400 850 2000

Key

S slenderness ratio
p mean dry density of LAC

Figure A.4 — Limits of slenderness ratio S of loadbearing walls and piers

NOTE The use of the design methods according to the different methods of this subclause (A.6.2, A.6.3 or A.6.4) in a
country is specified in the national application document. The national application document can limit the use of these
components for different structural applications such that e.g. different minimum thicknesses are required or different maximum
slenderness limits are specified for certain structural applications.

A.6.2 Method based on the Euler formula

(1)P The resisting design axial compression force Ngrq shall be determined as the loadbearing capacity of that part
of the cross-section, which can be regarded as centrally loaded, i.e.:

Nra = ks 0 foq A, (A.24)
where

ks is the column factor according to Equation (A.25);

o is the long term factor according to A.4.2;

fea s the design value of the compressive strength of LAC;

A; s the area of the compression zone of the cross-section;
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1

2
1+ kaz'(l_OJ
Eemm™ \ic (A.25)

E. is the mean value of the modulus of elasticity of LAC according to 4.2.6;

Jex

lo

is the characteristic compressive strength of LAC;

is the buckling length of the component equal to -/, where B depends on the support conditions as
shown in Table A.2.

is a coefficient for the determination of the buckling length (see Table A.2);

is the height of the wall component;

is the radius of inertia of the compression zone of the cross-section, i.e. i = (IC/AC)%;
is the moment of inertia of the compression zone of the cross-section;

is the area of the compression zone of the cross-section.

For rectangular cross-sections or cross-sections with other shapes that can be converted into equivalent
rectangular cross-sections the following may be used:

A =1, (h - 2e4) (A.26)

ic = (h - 2e1)N12 (A.27)
where

h is the design thickness of the component, which for a solid wall is equal to the thickness of the wall;

€1

Iy

is the first order eccentricity perpendicular to the wall taken as the sum of the first order eccentricity of the
longitudinal load in the middle third of the height of the wall (¢;) and the additional eccentricity of the
longitudinal compression force due to geometrical imperfection (e,). The geometrical imperfection shall be
taken as 1/500 of the total component height.

is the effective horizontal length of the cross-section.

The cross-sections at the top and bottom of the wall need to be checked for crushing in the case of larger bending
moments at the top or bottom, than the moment in the middle third of the wall. This is checked by using the
Equation (A.24) with ks=1,0.

NOTE 1

capacity.

The national application document can limit the use of the components with respect to slenderness and loadbearing

(2) For the determination of the buckling length /, = -1, (coefficient p see Table A.2) a multi-sided support of a wall
should be assumed only if the wall is erected without in-plane joints between the supporting walls.
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Table A.2 — Coefficient 5 for the determination of the buckling length /, at different boundary conditions
(used in Equation (A. 25), I, = S-1)

Lateral Sketch Expression Factor g
restraint
| A |
! !
Along two B | | B = £ =1,0 for any
edges | A | ratio of /,,/b
b
b/l
A | b
|
i 1 0,2 0,26
Along three C iB < P=—"3 0.4 0,59
edges A | 1+ Ly 0,6 0,76
3p 0,8 0,85
b 1,0 0,90
1,5 0,95
2,0 0,97
5,0 1,00
If 21, bll, B
A 1 0,2 0,10
B=——7 0,4 0,20
14 e 0,6 0,30
Along four C c < b 0,8 0,40
edges A 1,0 0,50
If <, 1,5 0,69
b 2,0 0,80
b 50 0,96
B=5-
27,
Key A... floor slab
B... free edge
C... transverse wall

NOTE 2  The information in Table A.2 assumes that the wall has no openings with a height exceeding 1/3 of the wall height /,
or with an area exceeding 1/10 of the wall area. In walls laterally restrained along 3 or 4 sides with openings exceeding these
limits, the parts between the openings should be considered as laterally restrained along 2 sides only and be designed
accordingly.

NOTE 3  The information in Table A.2 assumes that the wall is restrained sufficiently by transverse walls and that mechanical
joints connect the restrained wall and the transverse walls. Requirements for transverse walls and mechanical joint need to be
considered by the designer, just as guidance or rules can be found in national documents or in EN 1992-1-1|.

A.6.3 Modified model column method
A.6.3.1 General

(1)P When determining the loadbearing capacity account shall be taken of the effect of slenderness and of any
moments and eccentricities occurring and their influence on the buckling of wall components.

(2)P In the case of eccentric compression in the plane of the structure, components shall be analysed for buckling
about the weak axis.
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(3)P For structures which are sufficiently restrained in the horizontal direction account may be taken of compressive
stresses together with stresses due to any transverse action acting at the same time. This is obtained by analyzing
the cross-sections with the largest resultant action eccentricity within the middle third of the height of the
components. When determining the resulting eccentricity account shall be taken of action eccentricities,
prebuckling, and transverse action about both main axes.
(4)P For combinations of actions with only vertical loads or for combinations of actions with predominantly vertical
loads, walls shall normally be designed using the declared LAC compressive strength. In cases where the
declaration includes a declared component strength, the loadbearing capacity may be determined on this basis.
A.6.3.2 Effect of slenderness
A.6.3.2.1 Total eccentricity
(1)P The total eccentricity is estimated as

Cot=€ temte;tete (A28)

where

eo is the first order eccentricity of the longitudinal load within the middle third of the height of the wall
component;

en is the first order eccentricity caused by bending due to the horizontal load estimated as e,,=M,/N4, where
M, is the design value of the bending moment due to the transverse load and Nj is the design value of the
axial compression load;

e; is the eccentricity due to the geometrical imperfections, which may be set to 71/500 of the total component
height;

e, is the second order eccentricity;

e. is the eccentricity due to creep, which may be set to zero for short-term loads and to 0,002/,¢ ac (eo/h)%
for long-term loads.

A.6.3.2.2 Second order eccentricity
(1)P The second order eccentricity of a non-structurally reinforced cross-section may be taken as

€= (Na/ (Nor - Na))(eo + € + em+ ec) (A.29)
where

Ny is the design axial compression force;

N is the critical axial design compression force determined in accordance with Equation (A.24) assuming
the eccentricity equal to e,.

eo s the first order eccentricity of the longitudinal load within the middle third of the height of the wall;

ey is the eccentricity due to the geometrical imperfections, which may be set to 71/500 of the total component
height;

en is the first order eccentricity caused by bending due to the horizontal load estimated as e,,=M,/N4, where
M, is the design value of the bending moment due to the transverse load and Nj is the design value of the
axial compression load;

e; is the eccentricity due to creep, which may be set to zero for short-term loads and to 0,002/,¢ ac (eo/h)%
for long-term loads;

ly = ply,is the buckling length;
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S is the coefficient for the determination of the buckling length (see Table A.2);
Iy is the height of the wall component;
Aac is the creep coefficient of LAC;
h is the overall thickness of the component in the direction of the weak axis.
A.6.3.3 Design of critical cross-section for compression and bending
A.6.3.3.1 General
(1) The effect of slenderness and transverse loading is taken into account by using e (see A.6.3.2) as the
eccentricity of the design axial compression force. The critical cross-section is designed for the design axial

compression force Ny and the bending moment My = Ngeyor, Where ey is the total eccentricity according to Equation
(A.28).

A.6.3.3.2 Structurally reinforced cross-section

(1)P Estimations shall be based on design assumptions and diagrams in A.4. The reinforcement in the
compression zone shall not be taken into account.

A.6.3.3.3 Non-structurally reinforced cross-section
(1)P Linear elastic stress distribution of LAC shall be assumed.

NOTE 1 The loadbearing capacity can be estimated according to point (2) or (3) according to the decisions in the national
application document.

(2)P Non-structurally reinforced, non-tension resistant cross-sections:
Partially cracked cross-sections (0,44 2 ey > 1 /6):
The design compressive edge stress o4 shall fulfil the following requirement

Ocd = 2 Ny /(3 lnett (2 — exot)) < Jl7ce (A.30)
Uncracked cross-sections (e < /1 /6):

Ocg = Nal (herth) +8 Myl (her ") <fulvc (A.31)
where

Ny is the design axial compression force;

Ihefr s the effective horizontal length of the wall, column or pier;

h is the design thickness;

et i the total eccentricity of the design axial compression force according to Equation (A.28);

fo is the characteristic compressive strength of LAC;

% is the partial safety factor for LAC;

My is the design bending moment.
(3)P Non-structurally reinforced tension resistant cross-sections:

It shall be verified that the design edge stresses on the tensile side (o) and on the compressive side (o) are as
follows:
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Gg  =—Nal (Inew h) + 6My /(e h%) < fin/ % (A.32a)

Os = Nglllnerr h) + Mg l(lhen h%) < ful ¥ (A.32D)

where the symbols are the same as in Equation (A.31).

If the characteristic flexural strength fiq is determined by testing according to EN 1521, this value shall, in the
absence of more accurate data, be multiplied by a factor ¢.

NOTE 2  The value of o can be found in the national application document. The recommended value is 0,8.

A.6.4 Simplified design method for cellar walls subjected to earth pressure loading

(1) For storey-high solid walls being subjected to direct plate bending stress only by active earth pressure (cellar
walls) and having a rectangular cross-section, a simplified verification method may be applied if the following
conditions are met:

The clear height of the cellar wall is /,, < 2,6 m and the wall thickness is 4 = 240 mm.

The cellar ceiling acts as a diaphragm and is able to absorb and transfer the bearing force resulting from the
earth pressure.

At the bottom of the wall the horizontal bearing force from the earth pressure can be absorbed and transferred.

The characteristic value of the live load ¢x on the ground surface within the area of influence of the earth
pressure on the cellar wall is <5 kN/m? (see Figure A.5).

The ground surface does not rise; the height of the backfill /. is not larger than the height of the wall J,.

There is no hydrostatic pressure acting on the wall.

At its base the wall stands on a mortar bed for its entire cross-section.

The span of the supported ceilings is / < 6 m, unless the bending moments from the angle of rotation of the

ceiling is limited by structural measures, e.g. centring strips. For ceilings spanning in two directions, the shorter
one of the two spans shall be selected for /.
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Figure A.5 — Design loads for cellar walls

The loadbearing capacity of the wall subjected to earth pressure is considered as verified if the following conditions
are fulfilled:
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nsdmax < 0,25 * h - felyc (A.33a)
Nsdmin Z @ " Ve © lez “lwlh (A.33b)
where

nsimax 1S the upper value of the design axial compression force per unit of length, determined at half height
of the backfill, see Figure A.5;

nsamin 1S the lower value of the design axial compression force per unit of length, determined at half the
height of the backfill;

Iy is the clear height of the cellar wall;

ls is the clear height of the backfill;

h is the wall thickness;

Ve is the design value of the dead load of the backfill material;

Jek is the characteristic compressive strength of the LAC;

120 is the partial safety factor for non-reinforced LAC-components;

@ is a factor taking into account the extent of bending as a function of the type of support of the cellar wall.
The factor ¢ is
— for walls with two-sided support (at top and bottom): ¢ = 1/20;

— for walls with four-sided support not containing any in-plane joints between the restraining walls, the
factor ¢ may be taken into account as follows:

— walls with L =22 [, o = 1/20;
— walls with L < /: o = 1/40;
— For i, <L <2]I,linear interpolation may be applied,;

L is the distance of stiffening walls or other stiffening elements between each other.

A.7 Serviceability limit states

A.7.1 Serviceability limit state of cracking

(1)P Calculation of crack widths in order to ensure sufficient corrosion protection of the structural reinforcement is
not necessary for LAC-components where the corrosion protection is achieved according to 5.6.4.3, 5.6.4.4 and

5.6.4.5.

(2)P Calculation of crack width in order to ensure sufficient corrosion protection is not necessary for roof and floor
components, which fulfil the requirements in 5.6.

A.7.2 Serviceability limit state of deformation
A.7.21 General

(1)P The deformation of a member of a structure shall not be such that it adversely affects its performance or
appearance.

(2)P Appropriate limiting values of deflection taking into account the nature of the structure, finishes, partitions and
fixings and the function of the structure shall be used in structural design.
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(3)P The following states of deformation shall be checked under realistic conditions or assumptions:
— long-term deformations due to a permanent or quasi - permanent combination of actions;

— active deformations, i.e. such deformations that can cause damage to other structural components or be
detrimental to the use of the components.

(4)P Deflections of roof and floor components and beams shall be limited in such a way that harmful effects are
prevented.

A.7.2.2 Design assumptions

(1)P The design assumptions given below shall be used:

— Plane sections remain plane.

— The strain in the reinforcement is the same as in the surrounding LAC.

— Stresses in the LAC and in the reinforcement are derived from the characteristic values of the material
properties.

— Deformations are calculated on the basis of the mean values of the material properties (such as E., according

to 4.2.6). The modulus of elasticity of LAC is reduced to allow for creep when calculating deformations due to
permanent or quasi-permanent actions.

A.8 Components requirements

A.8.1 Roof and floor components

A.8.1.1 Field of application

(1)P Roof and floor components (see 5.4 and Figure 2) are designed as one-way spanning, simply supported

— solid components;

— hollow core components;

— multilayer components.

(2)P Loadbearing cantilevered components (i.e. balconies etc.) shall be designed.

(3)P Special measures shall be introduced in case of predominantly dynamic loading (traffic ramps, vibration from
heavy machinery, seismic actions etc.) or large concentrated loads. These measures include the use of shear

reinforcement, transverse reinforcement, not using LAC with low density or low strength etc.

(4)P Longitudinal edges shall be designed in such a way that shear forces can be transferred between adjoining
components.

(5)P Characteristic bending capacity of a cracked cross-section shall be greater than the characteristic bending
capacity of an uncracked cross-section in order to avoid brittle failure by providing a minimum content of
reinforcement. For this control measure the tensile strength in an uncracked cross-section shall be taken as the
flexural strength of LAC according to 4.2.4.

A.8.1.2 Structural design

(1)P The span is defined as the distance between the support reactions.

(2)P For assembly and service purposes a point load of 1,0 kN in the centre of the span shall be assumed.

(3)P Reduction of the compression zone (e.g. by chases) shall be taken into account in the design of components.
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A.8.1.3 Shear joints

(1)P The transfer of in-plane shear forces from one component to another may be verified by demonstrating that
the design shear forces in the joint do not exceed the design shear resistance of the joint.

(2)P The joint strength shall be established, either by calculation or by testing according to EN 1741
A.8.1.4 Punching

(1)P The punching shear capacity shall be verified according to the requirements in the national application
document.

A.8.2 Wall components

A.8.2.1 Components with non structural reinforcement

A.8.21.1 Structural design

(1)P Wall components shall transfer their loads storey by storey. They can be storey-height panels or with
horizontal joints within the storey-height. If there are horizontal joints within the storey height, these shall be

completely filled with mortar.

(2)P The structural design of the wall components shall fulfil the requirements of A.6. In addition the overall stability
of the building shall be verified.

(3)P Shear transfer due to shear wall action may not be taken into account across beams within wall components
unless special precautions are taken.

A.8.2.1.2 Chases
(1)P Horizontal or inclined chases shall be taken into account in the structural analysis. However, vertical chases
with a depth of not more than 30 mm or one-sixth of the wall thickness and at least 1,0 m apart may be ignored in

the structural analysis.

(2)P The sum of the widths of permitted chases without structural analysis shall not exceed 20 % of the horizontal
length of the wall.

(3)P Without structural analysis chases shall not be positioned less than 1,5 times the thickness from the edges of
wall components. Chases shall be formed by inserting battens in the formwork or by machining. Chasing of
completed walls by chiselling is not permitted.

(4) Additional information or requirements for chases or for walls with chases can be found in national application
documents.

A.8.2.1.3 Openings

(1)P Verification of the loadbearing capacity of the beams over the openings in wall components shall be carried
out according to A.4 and A.5.

(2)P Verification of loadbearing capacity is not required if all of the following conditions are met:
— clear width of opening < 1,5 m;

— beams cast monolithically and forming an integral part of wall components;

— floor loads from one side only;

— design value of imposed floor loads < 2,75 kN/m?;

— no concentrated loads on the beam;
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— dimensions and reinforcement are in accordance with Table A.3.

Table A.3 — Required dimensions of beams without verification of loadbearing capacity

Clear width of wall opening | Direction of floor span | Minimum height | Minimum width Minimum
m mm mm Reinforcement
= 1,00 Perpendicular to beam 200 2 bars,
>1,00 400 120 o> 300 mm?
<1,50 Parallel to beam 300 s=

For beams with a width below 120 mm, verification of loadbearing capacity is not required if the other requirements
in Table A.3 are fulfilled and loads are reduced in proportion to the actual width of the wall.

A.8.2.2 Components with structural reinforcement
A.8.2.2.1 General structural design

(1)P The structural design of the wall components shall fulfil the requirements of A.4 and A.5. The reinforcement in
the compressive zone of the cross-section shall not be taken into account.

(2) Wall components which are placed between or in front of different loadbearing systems generally are fixed
horizontally at their smaller edges or corners. They are predominately loaded horizontally by e.g. wind loads or
earth pressure and vertically by their dead weight, the dead weight of the components above them and/ or
additional loads, e.g. by roofs or floors. The components can span horizontally or vertically.

(3)P Horizontally spanning components shall be supported in the vertical direction, either continuously, e.g. on
foundation, or on single supports, e.g. corbels of the main loadbearing system. In the latter case the components
are acting as a beam for vertical loading and as a slab for horizontal loading.

A.8.2.2.2 Solid walls

(1)P The transfer of the horizontal support forces into the overall loadbearing structure shall be verified also taking
into account their increase due to second order effects and unintended inclination of the components.

(2)P For wall components arranged in horizontal position, placing one component on the other, the effect of
unintended inclination - depending on the imperfections of production and execution - on the horizontal support
forces and the bending moments of the components shall be taken into account according to Figure A.6 and
Equation (A.34).
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Figure A.6 — Additional horizontal force H;y due to inclination of the components and effects of second
order theory

Hig = (Noc*Npa) a2,/ (A.34)
where

Hiy is the additional horizontal force due to unintended inclination of the components and effects of second
order theory;

Ny is the vertical loading above the considered horizontal joint;
Npa is the vertical loading below the considered horizontal joint;
0a2 is the unintended inclination of the components according to national rules;
1 is the load increasing factor recognizing the effect of second order theory.

(3)P For the verification by means of the second order theory the effect of creep of the LAC and of the cracking of
the component may be taken into account by assuming a reduced modulus of elasticity E.q =0,6FE.y,, with Eq,
according to 4.2.6, Equation (4). Furthermore it shall be verified, that the bending stress due to the characteristic
horizontal loading, e.g. wind loading does not exceed the flexural strength of the LAC. Otherwise, the modulus of
elasticity shall be further reduced on the basis of testing or calculation.

(4)P For horizontally spanning wall components intended to be laid dry, the maximum wall height shall be not more
than 8 m and the horizontal joints shall be profiled and designed according to 5.5.3.

(5)P If walls are not supported over their entire thickness, the loadbearing capacity and the transfer of the additional
forces onto the anchoring devices shall be verified. These forces shall be determined assuming a linear stress
distribution in the joint. The maximum permissible oversail is 0,4 /, where # is the thickness of the wall component.
The tensile splitting forces arising in accordance with Figure A.7 shall be absorbed either by the tensile strength of
the LAC or by sufficiently anchored reinforcement. The anchorage of the reinforcement shall be verified by testing
according to the national application document. The design tensile strength shall be calculated on the basis of
Equation (3) in 4.2.4, with a partial safety factor j for non-reinforced LAC and shall be reduced by the factor 0,8 to
recognize long-term effects.
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Figure A.7 — Tensile splitting forces in wall components with oversail s
(6)P When determining the resisting axial compression stress for components being supported over their entire

thickness the design edge compressive stress osq shall not be lower than the resisting design compressive stress
Org according to Equation (A.35).

Osq < Org =0,9 (X'fck/j/c (A35)
where
o is the factor taking into account long-term effects, a = 0,8;

% is the partial safety factor for non-reinforced LAC.

(7)P If the wall components are not supported over their entire thickness, the design edge compressive stress Ggq4

in the horizontal joint shall be limited according to Equation (A.36), assuming a linear distribution of the
compressive stresses.

Osq < Ord = 0,5/0d ¢ (A.36)

(8)P Horizontally spanning wall components shall be designed with a thickness of 4 > /40 where L is the horizontal
span length.

A.8.2.2.3 Hollow core walls

(1)P The provisions described in A.8.2.2.1 and A.8.2.2.2 are also valid for hollow core walls. However the relevant

geometrical values in accordance with 5.5.3.2 and the additional requirements given in this subclause shall be
taken into account.

(2)P The vertical load transfer shall be designed according to Equation (A.24) taking into account the effective
minimum cross section of the hollow core component. The total eccentricity shall be limited to e, =h / 6.

(3)P In addition to (2) the cross-sectional resistance Ngq shall be limited to the plastic resistance of one of the two

loadbearing shells with the thickness /; and the length / of the component in accordance with Equation (A.37), see
Figure 4.
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Nra < afeahrl (A.37)

(4)P For the design for the tensile splitting forces occurring in the top and bottom area of the wall components due
to the hollow cores, the uniaxial tensile strength may be calculated according to Equation (3). Higher compressive
strength values than fy= 10 MPa shall not be taken into account, however. For the determination of the design
value of the uniaxial tensile strength, the partial safety factor j for non-reinforced LAC shall be used. Figure A.8
shows the forces at the top of a hollow core wall component in the case of uniformly distributed compression load.
If there are any deviations from these load positions, this shall be taken into account in the design.
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Figure A.8 — Tensile splitting forces at the top of a hollow core wall component

(5)P Vertical line loads, e.g. from continuously supported floor or roof slabs shall be transferred by structural
measures to the centre plane of the wall. In the direction of the wall thickness tensile splitting reinforcement for
absorbing the resulting tensile force 7 > 0,25 F according to Figure A.9, shall be inserted in the solid LAC shell of
the hollow core wall component directly below the supported floor or roof.
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Figure A.9 —Tensile splitting force T due to centric loading

(6)P When applying concentrated vertical point loads, a load spread angle of 60° in the longitudinal direction of the
component shall be assumed. No hollow cores shall be present within the load application area up to the point,
where adjacent load spread triangles overlap. Within the loaded area a reinforcement to resist a horizontal tensile
force of 7> 0,25 F shall be inserted in transverse and longitudinal direction. As an alternative to a load distribution
under 60° the solid LAC shell at the top of the upper hollow core wall component may be designed as a continuous
reinforced ringbeam loaded by the force F. In this case the width b, of the massive vertical LAC webs between the
hollow cores shall be > 150 mm, see Figure (4).

(7)P Unlike solid wall components, the maximum permissible oversail is 0,2 4, otherwise the same provisions as for
solid walls apply. An adequately anchored transverse reinforcement shall be provided in the lower shell of the
component at the bottom of the wall and designed for the tensile splitting forces in accordance with Figure A.7.
Alternatively, when using a 30 cm high solid LAC beam at the base of the component, the tensile splitting forces
can be covered by the design tensile strength of the LAC. The vertical webs between the hollow cores shall be
designed, for the shear force resulting from eccentricity in combination with the tensile splitting force Zs, according
to Figure A.7.

A.8.2.2.4 Lintel wall plates of solid and hollow core components

(1)P The vertical loads resulting from the dead weight and imposed loads from supported lintel wall plates and/or
additional loads, e.g. from roofs, shall be made to act centrally by suitable means.

(2)P The effects of diaphragm and plate action shall be combined.

(3)P The vertical components of the shear force shall be covered by vertical shear reinforcement in the form of
shear ladders in accordance with A.5. In order to prevent splitting of the components due to the welded joints of the
shear ladders, the minimum lateral concrete cover within the anchorage zone of the welded joints shall not be
reduced within the zone of the hollow cores. The reinforcement needed for horizontal loads, as e.g. wind loads,
shall be placed symmetrically in the two outer shells. The greater cross-sectional area of the reinforcement shall

apply.

(4)P No hollow cores shall be arranged within the anchorage zone of the longitudinal reinforcement.

(5)P The anchorage of the horizontal tensile beam-reinforcement for the vertical loads shall be designed in
accordance with A.9 (2) e). Alternatively the anchorage may be designed with anchoring devices, recognizing the

partial area compression and the tensile splitting forces.
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(6)P By suitable means, e.g. suitable slip planes in the support zone, shall be ensured that no obstructed
longitudinal movement resulting from temperature, shrinkage etc. will occur.

A.8.2.2.5 Chases

The relevant requirements of A.8.2.1.2 apply.

A.8.3 Components for noise barriers

A.8.3.1 Field of application

(1) Components for noise barriers (according to 5.2.5) are for external applications (e.g. along roads) and are not
building components. They are loaded only by their dead load and by direct wind forces.

A.8.3.2 Structural design

(1)P The relevant requirements of A.8.1 apply.

(2)P Noise barrier components exposed to wind loads shall be designed according to A.4 and A.5.

A.9 Detailing of reinforcement

(1)P Structural reinforcement shall have sufficient bond or anchorage in the component.

NOTE Systems of bond or anchorage approved in a country can be found in its national application document.

(2) Examples for systems for achieving bond or anchorage are listed below:

a)

b)
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By anchoring all smooth reinforcing bars in roof or floor components as indicated in Figure A.10. The diameter
of the bars and the amount of reinforcement used shall not exceed the limits in Table A.4. The characteristic
yield strength of the reinforcement steel used in design shall not be taken as greater than 220 MPa.

In the end zone bars shall be covered on all sides with not less than 10 mm of concrete with closed structure
for a length of at least 500 mm.

If the anchoring length is less than 50 mm, the design shear capacity of the component shall be reduced by a
factor p; according to Equation (A.38).

s = (la/ 25 - 1,21 2 500) (A.38)
where
I, is the anchoring length, in millimetres.
By using welded steel fabric mats without hooks or bends with at least one transverse bar lying behind the
front edge of the support. The distance between the transverse bars shall not exceed 250 mm. The
characteristic yield strength of the steel shall not exceed 500 MPa, the maximum bar diameter shall not exceed
8 mm, and the amount of reinforcement shall not exceed 0,25 % of the cross-sectional area of the component.
Welded steel fabric mats shall be covered on both sides by at least 10 mm of concrete having a dry density of
at least 1 200 kg/m3. The loadbearing capacity of the welded joints in the anchorage zone shall be verified as
follows: The 5 % quantile of the population of the shear strength S determined in accordance with EN 173
shall reach at least the following values:

§=0,35Ag fyc for £ = 500 MPa

§=0,50 Ag fyc  for £y = 235 MPa
where

Agq is the cross sectional area of the thicker steel bar of the welded joint;

Jyw is the characteristic steel strength of the bar.
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If stainless steel is used, the relevant national requirements shall be taken into account

Verification of the loadbearing capacity of the welded connection:

Foat = S<16 Ag fog | ¢ (A.39)
where

Fuqt is the loadbearing capacity of the anchorage of a welded transverse bar;

S is the ultimate shear strength of the welded joint;

As is the cross sectional area of the bar to be anchored;

fea is the design concrete strength;

@ is the nominal diameter of the transverse bar;

@ is the nominal diameter of the bar to be anchored, ¢ <8 mm.

By using ribbed bars in roof or floor components as shown in Figure A.11, with the characteristic yield strength
of the reinforcement used in design not being taken to be higher than 550 MPa, and the diameter of the bars
used in design not exceeding 12 mm. The bars shall be covered on all sides by at least 10 mm of concrete
having a dry density of at least 1 200 kg/m3. The anchorage length /, shall always be at least 45 mm.

By securing at least 200 mm support length for beams with spans of up to 2,5 m reinforced with ladder
reinforcement. The ladder reinforcement shall have transverse bars welded to the tensile reinforcement with at
least one transverse bar over the support. The ratio between the cross-sectional area of the transverse bars
over the support and the cross-sectional area of the tensile reinforcement shall be greater than 0,2. The
characteristic yield strength of the steel shall not exceed 550 MPa, the bar diameter shall not exceed 10 mm,
the cover shall be at least 10 mm and the characteristic compressive strength of the concrete shall be at least
6 MPa. The loadbearing capacity of the welded joints in the anchorage zone shall be verified as described in
A.9b).

Having the anchorage of the flexural reinforcement in beams designed as part of shear ladders with a
minimum of two transverse bars over the support, with an anchorage length 1, >30 ¢, where ¢ is the diameter
of the bars. The welding (bar sizes, diameters, spacing and concrete cover) shall comply with ,
Figure 8.5. Alternatively ribbed reinforcement bars with a straight length of /, = 30 ¢ above the support and
additional end hooks may be used to serve as well anchored flexural reinforcement, when in addition two
stirrups enclose the longitudinal tension reinforcement above the support. The diameter of the stirrups shall be
not less than 0,4¢. In both cases, the bars shall be encased in at least 10 mm of concrete with a dry density of
not less than 1200 kg/m® and a compressive strength of not less than 6 MPa.

By using non-structural reinforcement meshes consisting of straight ribbed bars with the overlap length of at
least 400 mm and at least one mesh, the diameter of the bars not being larger than 6 mm and embedded in
concrete with a characteristic compressive strength of at least 6 MPa with a cover of at least 30 mm.

By using structural reinforcement mesh consisting of straight, ribbed bars in wall components, the mesh having
an overlap of at least one mesh and an overlap length /, of at least

lo > 0005 (2019)-(0sa/ find) > lomin (A.40)

lo,min = maX{0,067%¢ O-:sd/ft‘,fld;15¢; 200 mm} (A41)

where

o =1-0,15 (cq-¢)/ ¢, but not less than 0,7 and not more than 1,0;
o =15

o7 = 1,5,
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Jiad = foad e
and
c¢q is the concrete cover;
Jfina is the design value of the flexural strength of LAC;
Jua is the characteristic flexural strength of LAC;
¢ is the bar diameter;
O is the design stress of the anchored bar at the end of the overlap (< f4);
Jfya is the design value of the yield strength of the reinforcement steel.

The anchorage length may be reduced if the structural reinforcement mesh is welded, the weld strength is declared
and the reduction is verified by testing.

h) By using other values or anchorage arrangements. Such other values shall be based on full-scale tests
according to applying the load in such a way as to ensure shear or anchorage failure. These shall
always include limitations on density or strength of the concrete, yield strength of reinforcement steel and
diameter of the bars, and a maximum amount of reinforcement in the components. Long-term behaviour shall
be taken into account.

Table A.4 — Limits of reinforcement in roof and floor components for design by calculation
(plain steel, with characteristic yield strength f, <220 MPa)

Characteristic compressive Maximum bar diameter Maximum cross-sectional
strength of LAC -
area of reinforcement
s A
Mfg 4 mm mm?*/m
2 8 453
4 10 785
6 10 943
8 12 1357
>10 14 1847
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Dimensions in millimetres

Key

¢m 2 215 ¢S

@s:  diameter of reinforcing bar
l; available anchorage length

Figure A.10 — Anchorage of smooth reinforcing bars

Dimensions in millimetres

ly

Figure A.11 — Anchorage of ribbed reinforcing bars
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A.10 Partially loaded areas
(1)P For a partially loaded area 4 the resistance Ngrq- for compression forces shall be determined as follows:

Nrd = fok Acolyc (A42)
where

f« is the characteristic compressive strength of the LAC;

Ao is the area under compression;

yc is the partial safety factor of the LAC.

(2)P Unless the transverse tensile forces arising in the zone subject to compression are carried by reinforcement, a
partial safety factor of yc for non-reinforced LAC shall be used.
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Annex B
(informative)

Design of components by testing

B.1 Introduction

Design values to be used can be determined according to the provisions of this annex, using the relevant partial
safety factors.

Values of the properties can be determined on the basis of tests and be given as declared values in CE-marking,

according to the relevant provisions of Annex ZA. The declared values are based on one of the three methods
given in 3.3.3.2 (a).of Guidance Paper L.

B.2 General

(1)P Depending on the character of the individual clauses, distinction is made in this annex between Principles and
Application Rules.

(2)P The Principles comprise:

— general statements and definitions for which there is no alternative and

— requirements and analytical models for which no alternative is permitted unless specifically stated.
(3)P In this annex the Principles are marked by a number in brackets followed by the letter P.

(4)P The Application Rules are generally recognised rules which follow the principles and satisfy their
requirements.

(5)P In this annex Application Rules are marked by a number in brackets not followed by the letter P.
(6)P In this annex it is assumed that the characteristic loadbearing capacities, type of failure in ultimate limit state,
and/or other characteristic properties of the component subject to control by continuous testing or initial type-testing

are declared.

(7)P For structural components representative for current production control test results may be utilised to establish
the statistical basis for the characteristic values in accordance with this European Standard.

(8)P Design methods based entirely on declared characteristic material properties are specified in Annex A.
(9)P Design by testing may replace design by calculation for one or more of the properties of the components if the
design is performed in accordance with the requirements in this annex. The actual combination of design methods

in relation to the component range shall be stated by the manufacturer.

NOTE Guidance for design by testing can be found in EN 1991-1.
B.3 Safety evaluation

B.3.1 General

(1)P Evaluation of the safety of the component in design may be taken into account by using partial safety factors
for limit states.

(2)P In analysis of ultimate limit states the partial safety factor shall consider any relevant safety aspects, i.e. safety

classes from consequences of failure, level of factory production control, long term effects, reliability of test or
design methods, and type of failure during performance testing.
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B.3.2 Brittle and ductile failure
B.3.2.1 General

(1)P The safety aspects of type of failure during performance testing are taken into account by different partial
safety factors.

NOTE With respect to partial safety factors see B.3.3 and Annex C.

(2)P For transversely loaded components it is necessary to differentiate between ductile and brittle failure in
accordance with EN 1358.

B.3.2.2 Transversely loaded components

(1)P Ductile failure: Ductile failure shall be assumed when at least one of the following states is achieved:
— failure of the component due to yielding of the reinforcement;
— failure after appearance of cracks distributed in a pattern appropriate to the applied load;

— deflection before failure > (3/200) L, where L is the span length (between the centres of supports, (see
Figure B.1).

(2)P Brittle failure: In all other cases the failure shall be assumed to be brittle.

B.3.2.3 Longitudinally loaded components

(1)P Failure of longitudinally loaded components shall always be considered as brittle.
B.3.3 Partial safety factors

(1)P The partial safety factors are determined according to national application documents.

NOTE Examples are given in Annex C.

B.4 Ultimate limit states
B.4.1 General

(1)P It shall be verified that the design capacity determined in accordance with this section is higher than or equal
to the design effects of the actions applied.

(2)P Where, in practice, the application of loads differs from the test situation, it shall be shown by calculation that
the maximum design effects of actions result in an equal or higher safety level than that derived from the test
results.

(3) Guidance for extending test results to components of other sizes and of similar load cases to those tested can
be supplied by the manufacturer.

B.4.2 Transversely loaded components

B.4.2.1 Loadbearing capacity

1)P The loadbearing capacity of transversely loaded components shall be determined in accordance with
hN 1358. The loadbearing capacity shall be given either as uniformly distributed load or as separate values for

bending and shear capacity.

(2)P For all types of failure the loadbearing capacity shall be determined in relation to the applied load at failure.
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(3)P Bending and shear capacity may be calculated from the test results and position of applied loads in the test.
These capacities may be used for any loading situation where the load is symmetrical with respect to the
longitudinal centre line of the component.

(4)P To determine the characteristic shear capacity, other positions of line loads to those used to determine the
bending capacity, may be chosen. For uniformly distributed actions, the shear span (see Figure B.1) may be
assumed to be one quarter of the length.

(5)P For loading situations where line and point loads occur simultaneously, the characteristic value for shear
resistance of a component may be fully utilised for all shear spans less than that tested, provided that the number,
diameter and position of transverse bars in the anchorage zone are the same.

a) Support on a wall or a beam b) Test situation

: :
L

Figure B.1 — Definition of shear span /;
B.4.2.2 Design values for bending capacity and shear capacity

(1)P Design values for bending capacity and shear capacity shall be determined from the declared characteristic
values derived from test results according to B.4.2.1.

NOTE With respect to partial safety factors yomp see Table C.2 in Annex C.
The design value of bending capacity shall be calculated as follows:

Mgy = Mg/ Yeomp (B.1)
where

Mgy is the declared characteristic value of bending resistance calculated from the test series including the
dead weight and with loads positioned normally at the outer quarter points of the span;

%omp IS the partial safety factor for loadbearing capacity of the component.
The design value of the shear resistance shall be calculated as follows:
Vrd = Vek/ Yeomp (B.2)
where

Vre is the characteristic value of shear resistance calculated from the test series including the dead load and
with loads applied in the required positions.

B.4.2.3 Design criteria

(1)P In order to fulfil the required safety level the support length for transversely loaded components shall be at
least that used in performance testing.
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(2)P Holes, grooves or chases are only allowed without detailed analysis if a performance test with the same or
more critical dimensions and locations of holes, grooves or chases has been conducted.

B.4.3 Longitudinally loaded components

B.4.3.1 Loadbearing capacity

1)P The loadbearing capacity of longitudinally loaded components shall be determined in accordance with
hN 174Q. In the case of asymmetric reinforcement the eccentricity shall be chosen so that it affects the weakest

side unfavourably.

(2)P The loadbearing capacity by stated characteristic values, Nk, and also the corresponding eccentricity (at top
and bottom) used in the tests shall be determined and declared.

NOTE The value of %omp can be found in the national application document. Recommended values are given in Table C.2.
B.4.3.2 Design criteria

(1)P When determining loadbearing capacity, the column-effect and any moments and eccentricities occurring
which influence buckling of longitudinally loaded components shall be taken into account.

(2)P Horizontal or inclined chases shall be taken into account in the structural design. However, vertical chases
with a depth of not more than 30 mm or one-sixth of the wall thickness and at least 1,0 m apart may be ignored.
The sum of the permitted chase widths without verification of their influence on the loadbearing capacity shall not
exceed 20 % of the horizontal wall length.

(3)P The design thickness & of a homogeneous wall shall not be greater than the stated thickness.

(4)P The declared resistance of components from type-testing or performance testing is not applicable for sections
or piers of width less than the normal dimension used in testing.

(5)P The loadbearing capacity of smaller sections may be taken from the section ratio adjusted by a shape factor.
B.4.3.3 Design loadbearing capacity for centric and eccentric compression forces

(1)P If the thickness and the eccentricity of the component under consideration differs from that used in the tests,
the design loadbearing capacity may be determined from Equation (B.3) if the following two conditions are met:

e1 < (2/3) eg and
0,85 log < lo < 1,15 Iog

(2) The resisting design longitudinal compression force may be determined from:

Nra= (Nric/ Jeomp) X (d = 2e4) I [d = (413)eg) X (et Ing) X (ks ksq) (B.3)
where
Iy is the effective height of the wall, depending on the support conditions;
d is the design thickness (for a solid wall d = & where 4 is the wall thickness);
e is the first order eccentricity perpendicular to the wall taken as the sum the first order eccentricity of the

loads (ep) and the additional eccentricity of the longitudinal compression force due to geometrical
imperfections (e;). The geometrical imperfection may be set to 1/500 of total component height;

eg is the declared eccentricity at the top of the component perpendicular to its plane i.e. the eccentricity used
in the testing;

log is the declared pier or wall height, i.e. the height used in operational testing;

lher is the effective horizontal length of the component equal to /, — 2ey;
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Ih is the horizontal length of the component;
en is the eccentricity of the longitudinal compression force in the plane of the component;

lhg is the declared horizontal length of the component, i.e. the horizontal length of the component used in the
testing;

Nre is the characteristic resisting longitudinal compression force of the component for eccentric (eg)
compression;

%omp IS the partial safety factor for loadbearing capacity of the component

and where, unless otherwise established (see Equation (A.25) ), ks and ksg may be taken as follows:

1
k= 3 (B.4)
1+12-107 (loj
d—2¢
B 1
ksg - P (BS)
_ /
1+12-107 | "%
d 4
-, e
3
NOTE The value of y%omp for use in a country can be found in its national application document. The recommended values

for use are given in Table C.2.

B.4.4 Components simultaneously loaded transversely and longitudinally

B.4.4.1 General

(1)P Component design for simultaneously acting transverse forces and longitudinal compression forces may be
based on a simplified N/M interaction diagram (see Figure B.2) obtained for a cross-section of a component. The
diagram depends upon variables like reinforcement, compressive strength, and cross-section of components.

(2)P In cases where the cross-section of the component is constant, this diagram is valid for the entire length of the

component, except for the range of the tensile forces in the reinforcement. In this range the allowable bending
moment shall be reduced.
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Mgy Mg,
M

Nr1 is the resisting longitudinal compression force for pure longitudinal loading according to B.4.3.3;

Nr2 is the resisting longitudinal compression force for simultaneous longitudinal and transverse load,
calculated and then verified by test in accordance with EN 1740 (the test shall continue until bending
capacity Mg, has been reached);

Mgy is the minimum bending capacity for bending moments from eccentricities under longitudinal loading
according to B.4.3.1;

Mg, is the maximum bending capacity in the absence of longitudinal loading according to B.4.2.1.

Figure B.2 — Simplified N/M interaction diagram of the cross-section, representing results of three test
series

B.4.4.2 Loadbearing capacity

(1)P The loadbearing capacity of components loaded both transversely and longitudinally shall be determined in

accordance with EN 135@ and EN 174g.

B.5 Serviceability limit states

B.5.1 Elastic deformations

(1)P Elastic deformations under service loads are indicated in the test report (see EN 17404 or EN 1354,
respectively).

(2)P The manufacturer shall, on request, present the values for deflections of roof and floor components and
beams.

B.5.2 Time dependent deformations

(1)P Time dependent deformations may be estimated using elastic deformation and nominal values for the creep
factor and drying shrinkage (see Clause 4).
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Annex C
(informative)

Recommended values for partial safety factor

C.1 General

The partial safety factors and reliability levels from national application documents can be used. The following
values are recommended in the absence of national values.

C.2 Ultimate limit states (ULS)

If no other values are specified, the partial safety factors y, according to Table C.1 can be used for evaluation by
calculation and the partial safety factors y.mp according to Table C.2 can be used for design by testing.

Table C.1 — Partial safety factors 4, for material properties

Partial safety factors y; ULS Accidental actions
Reinforcement steel % 1,15 1,00
Relnforcedt " 140 1,20
LAC components
Plain or lightly
reinforced % 1,70 1,40
components

Table C.2 — Partial safety factors y,m, for components

: a Accidental
Partial safety factor ), ULS actions
Transversely loaded Ductile failure 35 1,20 1,10
components Brittle failure % 1,50 1,20
LongitudinaIIX loaded Brittle failure yy ° 1,80 1,40
components Brittle failure }{Nd 2,40 1,70

@  The partial safety factor should be selected for the recognized type of failure in the test. If different failure modes are

reached in a test series or if the results from two or more test series are used for interpolation, the highest relevant
partial safety factor should be chosen.

Failure in longitudinally loaded components is always considered brittle.
Design cases, where creep is not important.

Design cases, where creep is important.

C.3 Serviceability limit states (SLS)

The partial safety factor for the SLS can be taken as jx; = 1,0 for design by calculation or y.m, = 1,0 for design by
testing, respectively.
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Annex ZA
(informative)

Provisions for the CE marking of prefabricated components of lightweight
aggregate concrete with open structure with structural or non-structural
reinforcement under the EU Construction Product Directive

ZA.1 Clauses of this European Standard addressing the provisions of EC Construction Products
Directive

This European Standard and this Annex ZA have been prepared under Mandate M100 “Precast Concrete
Products”, as amended and given to CEN by the European Commission and the European Free Trade Association.

The clauses of this European Standard shown in this annex meet the requirements of this Mandate given under the
EC Construction Product Directive (89/106/EEC).

Compliance with this Annex ZA confers a presumption of the fitness for use of prefabricated reinforced components
of lightweight aggregate concrete with open structure covered by this European Standard (see Clause 1 and
Table 13) for its intended use(s) indicated herein; reference should be made to the information accompanying the
CE-Marking.

WARNING — Other requirements and other EU Directives, not affecting the fitness for intended use(s), can
be applicable to falling within the scope of this European Standard.

NOTE 1 In addition to any specific clauses relating to dangerous substances contained in this European Standard, there can
be any other requirements applicable to the products falling within its scope (e.g. transposed European legislation and national
laws, regulations and administrative provisions). In order to meet the provisions of the EU Construction Products Directive,
these requirements need also to be complied with, when and where they apply.

NOTE 2 An informative database of European and national provisions on dangerous substances is available at the
Construction web site on EUROPA (accessed through http://ec.europa.eu/enterprise/construction/cpd-ds/.

This annex establishes the conditions for the CE marking of prefabricated reinforced components of lightweight
aggregate concrete with open structure intended for the uses indicated in Table ZA.1a to Table ZA.1h and shows
the relevant clauses applicable:

This annex has the same scope as Clause 1 of this European Standard and is defined by Table ZA.1a to
Table ZA.1h.
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Table ZA.1a — Harmonised clauses for loadbearing wall components

Construction Product(s):

of the European Standard

Loadbearing wall components (WLS, WLH, WLM) as covered in the scope

Intended use(s): Structural
Relevant Mandated
Requirements/characteristics clause(s) in level(s) Notes. units
from the mandate this European and/or ’
Standard class(es)
. Declared value in MPa or
Compressive strength (of concrete) 423 - declared strength class
. Declared value in kg/m?® or
Density 4.2.1 ) declared density class
Ultimate tensile strength and yield 43 ) Declared values in MPa
strength (of steel)
Water vapour permeability (for external 4212 ) Declared factor or value in
walls) o g-:m/(MN-s)
In case of design by Method of
calculation: design
Mechanical strength, .
expressed in terms of: 511 Declared Design py
flexural, tensile, (Annex A), - eclare calculation
; value (Annex A)
Mechanical compressive, shegr, 7.1, Annex A
resistance torsional or punching or
shear strength as Design by
relevant testing
in case of design by 5.1.1 Declared (Annex B)
testing: (Annex B) - value in kN,
- . ’ kNm or should be
Loadbearing capacity 7.1, Annex B KN/m? declared.
Detailing 5.3.1,5.3.20r ) Significant production
5.5 drawings if required
0,75 mm/m
Drying shrinkage (in end use conditions) | 4.2.9 - or declared value from
testing, in mm/m
In exposure classes XF1
Durability against: or XF2 to be protected
freeze-thaw (only for exposed 5.6.4 - unless the freeze-thaw
applications) resistance of LAC has
been verified by tests.
Coating of reinforcement
Durability against: 56.3 ) bars or embedding in
corrosion e concrete with closed
structure
Rea?‘“OT‘ to fire (only for exposed 5141 Euroclasses | Euroclass A1
applications)
Resistance to fire (in the end use 5142 RE, REI, )
conditions) U REI-M
Thermal resistance (only when the Declared value in m>K/W
product is intended also for thermal 4211,515 - or A 1oary iIn W/mK based
applications) on thermal resistance
Direct airborne sound insulation index
(only when the product is intended also 5.1.3.1 - Declared value in db(A)
for acoustical application)
See relevant paragraphs
Release of dangerous substances 41.2 - in ZA 1 and ZA 3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1b — Harmonised clauses for retaining wall components

Construction Product(s):

Retaining wall components (WRS) as covered in the scope of this European

Standard
Intended use(s): Structural
. Relevant Mandated
Requirements/ .
o clause(s) in level(s) .
characteristic : Notes, units
this European | and/or
from the mandate
Standard class(es)
Compressive strength 493 ) Declared value in MPa or
(of concrete) T declared strength class
. Declared value in kg/m?
Density 421 ) or declared density class
Ultimate tensile strength and yield 43 ) Declared values in MPa
strength (of steel)
In case of design by Method of
calculation: design
Mechanical strength, Desian b
expressed in terms of: 511 esign by
. Declared calculation
flexural, tensile, (Annex A), -
: h 71 A A value (Annex A)
Mechanical compressive, shear, .1, Annex
resistance torsional or punching or
shear strength as Design by
relevant testing
In case of design by 5.1.1 Dcelclared (Annex B)
testing: (Annex B) - vaiue In
L . . 21 Annex B kN, kNm or | should be
oadbearing capacity .1, Annex KN/m? declared.
Detailin 5.3.1,5.320r ) Significant production
9 5.5 drawings if required
0,75 mm/m
Drying shrinkage (in end use conditions) | 4.2.9 - or declared value from
testing, in mm/m
In exposure classes XF1
Durability against: or XF2 to be protected
freeze-thaw (only for exposed 5.6.4 - unless the freeze-thaw
applications) resistance of LAC has
been verified by tests.
Coating of reinforcement
Durability against: bars or embedding in
. 5.6.3 - )
corrosion concrete with closed
structure
Rea‘?“” to fire (only for exposed 51.41 Euroclasses Euroclass A1
applications)
ReS|§t_ance to fire (in the end use 5149 RE, RE| )
conditions)
H 2,
Thermal resistance (only when the (I;)reclared value in m*K/W
gro?iucgttilsnlg)tended also for thermal 4211,515 - J10ay in W/MK based on
PP thermal resistance
See relevant paragraphs
Release of dangerous substances 41.2 - in ZA 1 and ZA.3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1c — Harmonised clauses for roof components

Construction Product(s):

European Standard

Roof components (RLS, RLH, RLM) as slabs as covered in the scope of this

Intended use(s): Structural
Requirements/ Relevant o Mandated
Characteristic clause(s) in this | level(s) Notes, units
from the mandate European and/or ,
Standard class(es)
Compressive strength 423 ) Declared value in MPa or
(of concrete) T declared strength class
. Declared value in kg/m?® or
Density 421 ) declared density class
gtlslerzs:ﬁ Egp:{fef; rength and yield 4.3 - Declared values in MPa
In case of design by Method of
calculation: design
Mechanical strength, Design by
ﬁ;‘g;?:fetgn”s‘”t:rms o | 5.1.1 (Annex A), ) Declared calculation
e ’ 7.1, Annex A value (Annex A)
Mechanical compressive, shear,
resistance torsional or punching or
shear strength as Design by
relevant testing
In case of design by Declared (Annex B)
testing: Loadbearing ?:: ;1A(nAr\1ner)1(eé B), - value inZkNm should be
capacity or kN/m declared.
. Significant production
Detailing 53.1,532,54 - drawings if required
Drying shrinkage (in end use 0,75 mm/m
conditions) 429 - or d_eclared value from
testing, in mm/m
In exposure classes XF1
Durability against: or XF2 to be protected
freeze-thaw (only for exposed 5.6.4 - unless the freeze-thaw
applications) resistance of the LAC has
been verified by tests
Coating of reinforcement
Durability against: 563 ) bars or embedding in
corrosion e concrete with closed
structure
;)eslicélelot?c;%;lre (only for exposed 5.1.4.1 Euroclasses Euroclass A1
Resistance to fire (in the end use 5142 RE. RE| _
conditions) T '
Thermal resistance (only when the
product is intended also for thermal 4211,51.5 - Declared value in m>K/W
applications)
Direct airborne sound insulation index
(only when the product is intended also | 5.1.3.1 - Declared value in db A
for acoustical application)
See relevant paragraphs
Release of dangerous substances 41.2 - in ZA 1 and ZA3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1d — Harmonised clauses for floor components

Construction Product(s):

Floor components (FLS, FLH, FLM) as covered in the
scope of this European Standard

Intended use(s): Structural
. Relevant Mandated
Requirements/ .
i~ clause(s) in level(s) .
Characteristic . Notes, units
this European and/or
from the mandate
Standard class(es)
. Declared value in MPa or
Compressive strength (of concrete) 423 - declared strength class
. Declared value in kg/m?® or
Density 421 ) declared density class
Ultimate tensile strength and yield 43 ) Declared values in MPa
strength (of steel)
In case of design by Method of
calculation: design
Mechanical strength, .
expressed in terms of: 511 Declared DeISIQIntpy
flexural, tensile, (Annex A), - caicuiation
. value (Annex A)
Mechanical compressive, shear, 7.1, Annex A
rezicst:rr:(lzcea torsional or punching or
shlear s:rength as Design by
relevan — testing
In case of design by 51.1 elc are (Annex B)
testing: (Annex B) - vaue In
s _ ; kNm or should be
Loadbearing capacity 7.1, Annex B KN/m? declared.
Loadbearing capacity (in case of g 1511 ;13 2B 12 ’ ) Declared value in kNm or
verification by testing) B4.1 BAA4 kN/m
Detailin 5.3.1,5.3.2, ) Significant production
9 5.4 drawings if required
. . . 0,75 mm/m
Drqug shrinkage (in end use 429 - or declared value from
conditions) o
testing, in mm/m
In exposure classes XF1 or
Durability against: XF2 to be protected unless
freeze-thaw (only for exposed 5.6.4 - the freeze-thaw resistance
applications) of the LAC has been
verified by tests.
Coating of reinforcement
Durability against: bars or embedding in
. 5.6.3 - )
corrosion concrete with closed
structure
Reagtlop fo fire (only for exposed 5.1.4.1 Euroclasses Euroclass A1
applications)
ReS|s.t.ance to fire (in the end use 5142 RE, REI )
conditions)
Thermal resistance (only when the Declared value in m*K/W
product is intended also for thermal 4211,515 - or Aioary in W/mK based on
applications) thermal resistance
Direct airborne sound insulation index 5131
impact noise transmission index (only T ) Declared value (either by
when the product is intended also for 5132 testing or by calculation)
acoustical application) T
See relevant paragraphs in
Release of dangerous substances 41.2 - ZA1 and ZA.3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1e — Harmonised clauses for linear components

Construction Product(s):

scope of this European Standard

Linear components (BLS, PLS) as covered in the

Intended use(s): Structural
Requirements/ Relevant Mandated
. clause(s) in level(s) .
Characteristic ; Notes, units
from the mandate this European and/or
Standard class(es)
Compressive strength Declared value in MPa
423 - or declared strength
(of concrete) class
. Declared value in kg/m?
Density 421 ) or declared density class
Ultimate tensile strength and yield strength 43 ) Declared values in MPa
(of steel) '
In case of design by
calculation: Method of
Mechanical strength, design
expressed in terms of: 511 .
flexural, tensile, (Annex A), - \?Sﬁfred De/s:g/ntl_)y
compressive, shear, 7.1, Annex A C: cua g\m
Mechanical torsional or punching (Annex A)
resistance shear strength as or
relevant Design by
Declared testing
In case of design by 5.1.1 \lira\llrune(;? (Annex B)
testing: (Annex B), - KN/m should be
Loadbearing capacity 7.1, Annex B (beams) or | declared.
kN (piers)
Detailing 5.3.1,5.3.2, ) Significant production
540r55 drawings if required
Coating of reinforcement
Durability against: 56.3 ) bars or embedding in
corrosion e concrete with closed
structure
Reaction to fire (only for exposed 5.1.41 Euroclasses Euroclass A1
applications) T
Resistance to fire (in the end use 5149 R )
conditions) T
Release of dangerous substances 41.2 - See relevant paragraphs

in ZA.1 and ZA.3
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Table ZA.1f — Harmonised clauses for non-loadbearing wall components

Construction Product(s):  Non-loadbearing wall components (WNS, WNH, WNM) as covered in the
scope of this European Standard

Intended use(s): Non-structural

Requirements/ Relevant Mandated
L clause(s) in level(s) .
characteristic : Notes, units
from the mandate this European and/or
Standard class(es)
In case of horizontal and
Compressive strength 423 ) impact loads:
(of concrete) - declared value in MPa or
declared strength class
Density 491 ) Declared value in kg/m?® or
- density class
Ultimate tensile strength and yield !n case of ho.r|zontal and
strength (of steel) 43 ) impact loads:
declared values in MPa
Water vapour permeability (for external 4212 ) Declared factor or value in
walls) o g-m/(MN-s)
In case of design by
calculation: 511 Method of
exprossed intarms of. | (ATMOXA). 7 ncaseof | %e%n
flexural. tensile and_ in case of ) _honzontal and | Design by
compre,ssive s’hear _honzontal and impact loads: calculation
. torsional or p’unchin,g impact loads declared value | (Annex A)
rl\giics'::rr:(lzceal shear strength as 7.1, Annex A or
relevant Design by
511 In case of testing
In case of design by (Ann_ex B), 7.1 _horlzontal anld (Annex B)
testing: Porizontal and ] deutared value | should be
Loadbearing capacity impact loads in kN/m or declared.
7.1, Annex B kN/m?
Detailing 5.3.1,5.3.2, ) Significant production
5.5 drawings if required
0,75 mm/m
Drying shrinkage (in end use conditions) | 4.2.9 - or declared value from
testing, in mm/m
Reagtiop to fire (only for exposed 5141 Euro- Euroclass A1
applications) classes
Resistance to fire (in the end use 5142 E, El, )
conditions) T EI-M
Thermal resistance (only when the Declared value in m>K/W or
product is intended also for thermal 4211,515 - Aoary IN W/mK based on
applications) thermal resistance
Direct airborne sound insulation index
(only when the product is intended also 5131 ) Declared value in db A
for acoustical application) T
See relevant paragraphs in
Release of dangerous substances 41.2 - ZA1 and ZA.3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1g — Harmonised clauses for cladding components

Construction Product(s):  Cladding components (CNS) as covered
in the scope of this European Standard

Intended use(s): Non-structural

Requirements/ Relevant o Mandated
Characteristic clause(s) in this | level(s) Notes, units
from the mandate European and/or ,
Standard class(es)
In case of horizontal and
. impact loads:
Compressive strength (of concrete) 423 - declared value in MPa or
declared strength class
Density 491 ) Declared value in kg/m?® or
- density class
Ultimate tensile strength and yield !n case of ho.rlzontal and
strength (of steel) 43 ) impact loads:
declared values in MPa
Water vapour permeability (for external 4212 ) Declared factor or value in
walls) o g-:m/(MN-s)
Mechanical strength, Method of
expressed in terms of: design
flexural, tensile, 5.1.1 (Annex A), .
compressive, shear, 7.1, and in case ) Declared f:,if,gtgﬁ
torsional or punching of horizontal value (Annex A)
Mechanical | shear strength as rel- loads Annex A
resistance evant (in case of design or
by calculation) Design by
testin
Loadbearing capacity 5.1.1 (Annex B) Bending (Anne%( B)
(in case of design by 7'1' Annex B ’ - capacity
testing) " only should be
declared.
. . . 0,75 mm/m
E(;%llgigt;ios:sr;nkage (in end use 429 - or declared value from
testing, in mm/m
In exposure classes XF1 or
Durability against: XF2 to be protected unless
freeze-thaw (only for exposed 564 - the freeze-thaw resistance
applications) of the LAC has been
verified by tests.
Coating of reinforcement
Durability against: 563 ) bars or embedding in
corrosion e concrete with closed
structure
sssglaotir;]os;lre (only for exposed 5.1.4.1 Euroclasses | Euroclass A1
Resistance to fire (in the end use 5142 E El EI-M )
conditions) T T
Thermal resistance (only when the Declared value in m>K/W or
product is intended also for thermal 4.211,51.5 - Aoary iIn W/mK based on
applications) thermal resistance
Direct airborne sound insulation index
(only when the product is intended also | 5.1.3.1 - Declared value in db A
for acoustical applications)
See relevant clauses in
Release of dangerous substances 41.2 - ZA1 and ZA3
Rigidity of joints 5.3.5 - Declared value
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Table ZA.1h — Harmonised clauses for small box culvert components

Construction Product(s):  Box culvert components (BNH) as covered in the scope
of this European Standard
Intended use(s): Non-structural
. Relevant Mandated
Requirements/ o
o clause(s) in this | level(s) .
characteristic Notes, units
from the mandate European and/or
Standard class(es)
Compressive strength Declared value in MPa or
423 -
(of concrete) declared strength class
. Declared value in kg/m?
Density 421 ) or declared density class
Ultimate tensile strength and yield 43 ) Declared values in MPa
strength (of steel)
In case of design by Method of
calculation: design
Mechanical strength .
. ’ Design by
expressed |n.terms of: 5.1.1 (Annex A), Declared calculation
flexural, tensile, 7.1, and - A A
. value (Annex A)
Mechanical | compressive, shear, Annex A
resistance torsional or punching or
shear strength as Design by
relevant testing
i Annex B
In case of design by 5.1.1 (Annex B), Declared ( )
testing: 7.1, and -
. . value should be
Loadbearing capacity Annex B declared.
Detailing 531,532 ; Significant production
drawings if required
Drying shrinkage (in end use 0,75 mm/m
Y 429 - or declared value from
conditions) N
testing, in mm/m
In exposure classes XF1
Durability against: or XF2 to be protected
freeze-thaw (only for exposed 5.6.4 - unless the freeze-thaw
applications) resistance of the LAC has
been verified by tests.
Coating of reinforcement
Durability against: bars or embedding in
. 5.6.3 - )
corrosion concrete with closed
structure
See relevant paragraphs
Release of dangerous substances 41.2 - in ZA 1 and ZA3

The requirement on a certain characteristic is not of application in those Member States where there are no
regulations for such characteristic. In this case, manufactures willing to place their products in the market of these
Member States are not obliged to determine nor to declare the performance of their products with regard to this
characteristic and the option "no performance determined" (NPD) in the information accompanying the CE mark
(see ZA.3) can be used.

The NPD option can not be used where the characteristic is subject to a threshold level.

96



BS EN 1520:2011
EN 1520:2011 (E)

ZA.2 Procedures for the attestation of conformity of products

ZA.2.1 Systems of attestation of conformity

The system of attestation of conformity for the 17 types of prefabricated reinforced components of lightweight
aggregate concrete with open structure indicated in Table ZA.1a up to Table ZA.1h is shown in Table ZA.2a for the
indicated intended use(s), in accordance with the Commission Decisions of 14 June 1995 (95/204/EC) and of 25
January 1999 (1999/94/EC) published in the Official Journal of the European Communities and given in Annex 3 of
the mandate for the product family "Precast normal/ lightweight/autoclaved aerated concrete products”.

Table ZA.2a — Systems of attestation of conformity

Product(s) Intended use(s) Level(s) or Attestation of
class(es) conformity
system(s)
Prefabricated components of lightweight For structural use - 2+
aggregate concrete with open structure For non-structural or
and with structural or non-structural light structural use (1) - 4
reinforcement

System 2+:  See Directive 89/106/EEC, Annex II.2(ii), first possibility, including certification of the factory
production control by an approved body on the basis of initial inspection of factory and of factory production
control as well as of continuous surveillance, assessment and approval of factory production control.

See Directive 89/106/EEC, Annex II1.2(ii), third possibility.

(') Light structural use refers to applications that in case of failure are not supposed to cause the collapse of
the works or part of them, inadmissible deformations or injury to people (to be defined by Member States).

System 4:

The attestation of conformity of the structural components in Table ZA.1a up to Table ZA.1e should be based on
the evaluation of conformity procedure indicated in Table ZA.2b and Table ZA.2c resulting from application of the
clauses of this European Standard indicated therein.

Table ZA.2b — Assignation of evaluation of conformity tasks
(for structural components) under system 2+

Evaluation of conformity

Content of the task
clauses to apply

Tasks

Parameters related to all

Factary  production  control characteristics of relevant Table 6.3 and 6.6
(FPC) ZA A

Initial type-testing by a

notified test lab Reaction to fire 6.2

All relevant characteristics in
relevant Table ZA.1 (except 6.2
reaction to fire)

Initial type-testing by the
manufacturer

Testing of samples taken

Tasks under the All relevant characteristics of

responsibility of the at the factory relevant Table ZA.1 6.3and 6.6
manufacturer
Initial
inspection of Parameters related to all
e facrt:)or and relevant characteristics of 6.3 and 6.4
Certification ; FPé relevant Table ZA.1
of FPC by 0
the FPC Continuous
certification surveillance,
body on the | zssessment Parameters related to all
basis of relevant characteristics of 6.3and 6.5
and
relevant table ZA.1
approval of
FPC

Applies to wall components (WL), retaining wall components (WR), roof and floor components (RF), beams (BL) and piers (PL).
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Table ZA.2c — Assignation of evaluation of conformity tasks
(for non structural or light structural components) under System 4 ?

Tasks for the
manufacturer

Tasks Scope of the tasks Clauses to apply
. . All characteristics in
Initial type-testing relevant Table ZA.1 6.2 and 6.6
Parameters related to all
Factory production control | characteristics in relevant 6.3 and 6.6
Table ZA.1

Applies to cladding components (CN), partition wall components (WN), box culverts (BN) and components
for sound barriers (SB).

ZA.2.2 EC Certificate and declaration of conformity

In case of products with system 2+: When compliance with the conditions of this annex is achieved, and once the
notified body has drawn up the certificate mentioned below, the manufacturer or his agent established in the EEA
should prepare and retain a declaration of conformity, which entitles the manufacturer to affix the CE marking. This
declaration should include:

name and address of the manufacturer or his authorised representative established in the EEA,
and the place of production;

description of the product (type, identification, use, ...) and a copy of the information accompanying
the CE marking;

provisions to which the product conforms (i.e. Annex ZA of this EN);

particular conditions applicable to the use of the product (e.g. provisions for use under certain
conditions);

the number of the accompanying factory production control certificate;

name of, and position held by the person empowered to sign the declaration on behalf of the
manufacturer or his authorised representative.

The declaration should be accompanied by a factory production control certificate, drawn up by the notified body,
which should contain, in addition to the information above, the following:

name and address of the notified body;
the number of the factory production control certificate;
conditions and period of validity of the certificate, where applicable;

name of, and position held by, the person empowered to sign the certificate.

In case of products with system 4: When compliance with this annex is achieved, the manufacturer or his agent
established in the EEA should prepare and retain a declaration of conformity (EC Declaration of conformity), which
entitles the manufacturer to affix the CE marking. This declaration should include:
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— name of, and position held by the person empowered to sign the declaration on behalf of the
manufacturer or of his authorised representative.

The above mentioned declaration and certificate should be presented in the official language or languages of the
member state in which the product is to be used.

ZA.3 CE marking and labelling

ZA.3.1 General

The manufacturer or his authorised representative established within the EU or EFTA is responsible for the affixing
of the CE marking. The affixing should be done preferably on the component itself. When not possible it can be on
the accompanying label or on the accompanying documents, e.g. delivery note.

The manufacturer has the possibility to declare the mechanical resistance of the component using one of the
following Methods:

1

Declaring geometrical and material properties of the component, determined according to Clause 4 or
Clause 5, sufficient to calculate the mechanical resistance (i.e. load bearing capacity and stiffness) of the
component (see ZA.3.2 for Method 1).

Declaring the mechanical resistance (i.e. load bearing capacity in ULS and cracking and deflection in
SLS) of the component as determined according to 5.1.1 (Annex A or Annex B) with possibly reference to
the relevant national application documents defining the Nationally Determined Parameters (see ZA.3.3
for Method 2).

3 a) Declaration of compliance with a given production documents of the component, together with the

information on the purchaser and party responsible for the design (see ZA.3.4 for Method 3a).

3 b) Declaration of compliance with a given design specification made by the manufacturer where declaring

adequate mechanical resistance against all the loads affecting to the component in a specific part of
works. Reference is made to the structural design documents of the component produced (and held) by
the manufacturer which are designed based on information (e.g. actions and deflection limits) from a
specific part of works according to 5.1.1 (Annex A) taking into account Nationally Determined Parameters
given in the national application document of the country of use (see ZA.3.5 for Method 3b).

The CE conformity symbol to affix should be in accordance with Directive 93/68/EEC and should be accompanied
by the following information (see examples Figures ZA.1, ZA.2, ZA.3 and ZA.4):

— identification number of the notified body (only for products under system 2+);

— name or identifying mark of the producer;

— registered address of the producer;

— the last two digits of the year in which the marking is affixed;

— number of the certificate of factory production control (only for products under system 2+);

— reference to this European Standard with the date of version

— description of the product: generic name, material, dimensions,...and intended use;

— information on the mandated characteristics or,

— when relevant data and parameters required to determine the mechanical strength and resistance to fire of the
product according to the national design codes and provisions in the place of use/destination or

— identification of the party responsible for the design (manufacturer or another party) and of the design
calculations and significant production drawings;
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— values and, where relevant, level or class to declare for each mandated characteristic as indicated in the
relevant clauses in this European Standard in Table ZA.1a up to Table ZA.1h;

— as an alternative, where possible, standard designation can be given. This designation should give information
on all the characteristics, if all are not covered, then values for those not covered should be additionally given.

— "No performance determined" for characteristics where this is relevant.

The "No performance determined" (NPD) option can not be used where the characteristic is subject to a threshold
level. Otherwise, the NPD option can be used when and where the characteristic, for a given intended use, is not
subject to regulatory requirements in the member state of destination.

ZA.3.2 Declaration of geometrical data and material properties

According to this method ,all data that are needed on the component, according to the design method in the
country of use to determine the mechanical strength (i.e. load bearing capacity and deflection) of the component,
shall be declared. The following information shall be provided in the CE-marking:

— compressive strength of LAC;

— density of LAC;

— ultimate yield strength of reinforcement steel (if relevant);

— geometrical data (critical dimensions and tolerances + amount and location of reinforcement);

— minimum support length;

— environmental classes intended;

— thermal properties (if relevant);

— acoustical properties (if relevant);

— reaction to fire (if relevant);

— resistance to fire (if relevant);

— drying shrinkage (if relevant).

— rigidity of joints (if needed in design);

— conditions for durability: information on corrosion protection of the reinforcement and on the national freeze-
thaw resistance test method used (if relevant)

Figure ZA.1 gives an example of CE marking with method 1.

In addition the following information are needed:

For ultimate limit state:

— shear force of welded joints of reinforcement (if needed in design)
— flexural strength (if needed in design)

For serviceability limit state:

— modulus of elasticity

— creep (if needed in design)
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NOTE

C€

0123-CPD-001

AnyCo Ltd, PO Box 21, B-1050

11

0123-CPD-00456
EN 1520:2011
Prefabricated components of lightweight aggregate
concrete with open structure with structural and non-

structural reinforcement

Loadbearing wall component (WLS)

LAC:
Strength class: LAC 10
Density class: 1400
Reinforcement steel mesh:
Tensile yield strength: 500 MPa

Longitudinal and horizontal reinforcement mesh:

A e 50 mm?/m
G eeeeeeereteeeeeeeeeeeeta—aaeeeeeeeeent———aaeaeereernas 4 mm
a (axis distance) 250 mm

The reinforcement is situated in the middle third of the
cross section

The component can be used in environmental class:
X0, XC1, XC3
The component should be fully supported on its base

Dimensions and tolerances (mm):

Thickness: 100+ 5
Height: 2400 + 8
Length: 4800+ 8

For detailing, thermal, acoustical, fire behaviour etc
see Technical Information:
Product Catalogue ABC.2003 — clause ii

BS EN 1520:2011
EN 1520:2011 (E)

The method 1 can be applied for products off the shelf and catalogue products.

CE conformity marking consisting of the CE symbol
given in directive 93/68/EEC

Identification of the notified body

Name or identifying mark and registered address of
the producer

Last two digits of the year in which the marking was
affixed

Number of the FPC certificate

Number ant title of European Standard concerned
with version date

Generic name and intended use

Information on product mandated characteristics
including detailing

(to be adapted to the specific product by the
manufacturer)

NOTE Numerical values are only as example.

Figure ZA.1 — Example of CE marking with Method 1
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ZA.3.3 Declaration of product properties

According to this method 2 the declaration shall cover among others the characteristic mechanical resistance (i.e.
load bearing capacity, cracking and deflection) of the component designed according to 5.1.1 (Annex A or
Annex B) using Nationally Determined Parameters or sets of Nationally Determined Parameters if recommended
values are not applicable.

This method 2 determines properties relating to essential requirements "mechanical resistance and stability" and
"resistance to fire".

The following information should be provided in the CE-marking:
— compressive strength of LAC;

— density;

— ultimate yield strength of reinforcement steel (if relevant);

— mechanical resistance of the component: Design according to Annex A or Annex B, partial safety factors for
LAC and steel used in the calculation and other Nationally Determined Parameters (NDP) used in design;

— serviceability aspects (cracking and deflection in SLS);

— geometrical data (critical dimensions and tolerances/tolerance class + amount and location of reinforcement)
— minimum support length (if relevant);

— environmental classes intended;

— thermal properties (if relevant);

— acoustical properties (if relevant);

— reaction to fire (if relevant);

— resistance to fire (if relevant);

— rigidity of joints (if needed in design);

— drying shrinkage (if relevant);

— conditions for durability: information on corrosion protection of the reinforcement and on the national freeze-
thaw resistance test method used (if relevant).

Figure ZA.2 shows an example of CE marking with method 2. It gives a model CE marking inclusive of the
information needed to determine, according to design regulation valid in the place of use, the properties related to
mechanical resistance and stability, including aspects of durability and serviceability.

NOTE The method 2 is used for the declaration of product properties determined following this European Standard and
Eurocodes.
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C€

0123-CPD-001

AnyCo Ltd, PO Box 21, B-1050

11

0123-CPD-00456
EN 1520:2011
Prefabricated components of lightweight aggregate
concrete with open structure with structural and non-

structural reinforcement

Loadbearing wall component (WLS)

LAC:
Strength class: LAC 10
Density class: ....... 1400
Reinforcement steel mesh:
Tensile yield strength: ..................... 500 MPa

Mechanical resistance (design values):
Design according to Annex A:
Loadbearing capacity with ey = yy mm: xx kN/m

Material safety factors calculation

of mechanical resistance:

applied in

For reinforcement steel ................... %=1,15
Resistance to fire REl: ..........cccccvvvvvvvivenne, 60 min
Reaction to fire..........cevveevevveveeeennnnns Euroclass A1
Thermal resistance ...........ccccceeeeeennnn... vvv m2K/W
Drying shrinkage
(in end use conditions)....................... 0,75 mm/m

For geometrical data, detailing, durability, acoustic
insulation parameters and other NDPs see the
Technical documentation

Technical documentation:
Position Number ............ccoooeiiiiiiiiiei. nnnnnn

BS EN 1520:2011
EN 1520:2011 (E)

CE conformity marking consisting of the CE symbol
given in directive 93/68/EEC

Identification of the notified body

Name or identifying mark and registered address of
the producer

Last two digits of the year in which the marking was
affixed

Number of the FPC certificate

Number and title of European Standard concerned
with the version date

Generic name and intended use

Information on product mandated characteristics
including detailing
(to be adapted to the specific product by the
manufacturer)

NOTE Numerical values are only as example.

Figure ZA.2 — Example of CE marking with Method 2
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ZA.3.4 Declaration of compliance with given design specification

According to this method, the declaration shall encompass the situation where the component is ordered by
another party than the manufacturer. Requirements to the manufacturing of the component are identified in the
production documents of the component which are based on information from the design of the component. The
structural design and production documents of the component are prepared by the purchaser or by the
manufacturer in cooperation with the purchaser.

The following information shall be provided in the CE-marking:

— identification of the production document and the purchaser;

— identification of party responsible on structural design;

— compressive strength of LAC;

— density of LAC

— ultimate yield strength of reinforcement steel (if relevant);

— minimum support length (if relevant);

— environmental classes intended;

— thermal properties (if relevant);

— acoustical properties (if relevant);

— reaction to fire (if relevant);

— resistance to fire (if relevant);

— rigidity of joints (if needed in design);

— drying shrinkage (if relevant);

— conditions for durability: information on corrosion protection of the reinforcement and on the national freeze-
thaw resistance test method used (if relevant).

NOTE This method of declaration complies with Method 3a in Guidance Paper L.
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Figure ZA.3 shows an example of CE marking with method 3a.

C€

0123-CPD-001

AnyCo Ltd, PO Box 21, B-1050

11

0123-CPD-00456
EN 1520:2011
Prefabricated components of lightweight aggregate
concrete with open structure with structural and non-
structural reinforcement
Loadbearing wall component (WLS)
Production drawing: 146-65/2010-11-20

Purchaser: Building Company Ltd.
Designer: Building Design Company Ltd.

LAC:

Strength class: LAC 10

Density class: 1400
Reinforcement steel:

Tensile yield strength: 500 MPa
Resistance to fire ........ccoooveveeiiiiiiiiiieee, REI 60
Reaction to fire.......ccooovveiiiiieeeeee, A1

For rigidity of joints, thermal and acoustic behaviour,
drying shrinkage and durability see the design
specifications.

Design Specification:

Order Code XXXXXX

CE conformity marking consisting of the CE symbol
given in the directive 93/68/EEC

Identification of the notified body

Name or identifying mark and registered address of
the producer

Last two digits of the year in which the marking was
affixed

Number of the FPC certificate

Number and title of European Standard concerned
with dated version

Generic name and intended use

Information on product mandated characteristics
including detailing (to be adapted to the specific
product by the manufacturer)

NOTE Numerical values are only as example.

Figure ZA.3 — Example of CE marking with Method 3a

ZA.3.5 Declaration of compliance with a given design specification covered by the CE-marking

According to this method the declaration shall encompass the mechanical resistance of the component essential
for its use based on the purchasers order referring to one or more specified load situations in a specific part of
works. The manufacturer shall verify by structural design calculations according to 5.1.1 (Annex A) taking into
account Nationally Determined Parameters given in the national application document of the country of use that the
component is able to resist all the loads affecting to it in ULS and that the given deflection limits are satisfied in

SLS.

The following information shall be provided in the CE-marking:

— identification of the construction works where the component is intended to be used with its position number;
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— reference to the structural design documents produced (and held) by the manufacturer with possibly reference
to the relevant national application documents defining the Nationally Determined Parameters;

— compressive strength of LAC;

— density of LAC;

— ultimate yield strength of reinforcing steel (if relevant);
— minimum support length (if relevant);
— environmental classes intended;

— thermal properties (if relevant);

— acoustical properties (if relevant);
— reaction to fire (if relevant);

— resistance to fire (if relevant);

— rigidity of joints (if needed in design);
— drying shrinkage (if relevant);

— conditions for durability: information on corrosion protection of the reinforcement and on the national freeze-
thaw resistance test method used (if relevant).

NOTE This method of declaration complies with Method 3b in Guidance Paper L.
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Figure ZA.4 gives an example of CE marking with method 3b.

C€

0123-CPD-001

AnyCo Ltd, PO Box 21, B-1050

11

0123-CPD-00456

EN 1520:2011

Prefabricated components of lightweight aggregate
concrete with open structure with structural or non-
structural reinforcement

Loadbearing wall component (WLS)

To be used in a building:
-Union street 15, 001234 Helsinki
-Position number 568-G5

Mechanical resistance:
-Design document 1234/2010-11-12

LAC:

Strength class: LAC 10

Density class: 1,4
Reinforcement steel:

Tensile yield strength: 500 MPa
Resistance to fire .........cvvveeeieiiiiiiiiinnnn. REI 60
Reaction to fire.......ccooovveiiiiiieeeeeee A1

For rigidity of joints, thermal and acoustic behaviour,
drying shrinkage and durability see the design
specifications.

Design Specification:

Order Code XXXXXX

CE conformity marking consisting of the CE symbol given
in the directive 93/68/EEC

Identification of the notified body

Name or identifying mark and registered address of the
producer

Last two digits of the year in which the marking was affixed
Number of the FPC certificate

Number and title of European Standard concerned with
dated version

Generic name and intended use
Information on product mandated characteristics including
detailing
(to be adapted to the specific product by the manufacturer)

NOTE Numerical values are only as example.

Figure ZA.4 — Example of CE marking with Method 3b

107



BS EN 1520:2011
EN 1520:2011 (E)

ZA.3.6 Simplified label

The simplified label can be used in method 1, 2 and 3, provided the detailed information is made available on
request.

In the case of simplified label the following information should be added to the CE marking symbol:

— name of identifying mark and registered address of the producer;

— identification number of the unit (to ensure traceability);

— the last two digits of the year in which the marking is affixed,;

— number of the EC factory production control certificate;

— reference to this European Standard.

The same identification number should mark, in the accompanying documents, the information related to the unit.

Figure ZA.5 gives a model for the simplified label for CE marking. Other information required by ZA.3.1 shall be
given with the accompanying documents

CE conformity marking consisting of the
( € CE symbol given in directive 93/68/EEC

AnyCo Ltd, PO Bx 21, B-1050 Name or identifying mark and registered

address of the producer

WLS 123 Identification number of the unit.
11 Last two digits of the year in which the
marking is affixed
0123-CPD-0456 Number of the FPC certificate OR

EN 1520:2011 Number of this European Standard with

version date

Figure ZA.5 — Example of simplified label

For small elements or for product stamping reasons, the size can be reduced by removing reference to EN and/or
to FPC certificate.

In addition to any specific information relating to dangerous substances shown above, the product should also be
accompanied, when and where required and in the appropriate form, by documentation listing any other legislation
on dangerous substances for which compliance is claimed, together with any information required by that
legislation.

NOTE 1 European legislation without national derogations need not be mentioned.

NOTE 2  Affixing the CE marking symbol means, if a product is subject to more than one directive, that it complies with all
applicable directives.
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