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Foreword

This document (EN 14889-1:2006) has been prepared by Technical Committee CEN/TC 104 “Concrete and
related products”, the secretariat of which is held by DIN. It has been developed by working group 11, “Fibres
for concrete”, the secretariat of which is held by BSI.

This standard comprises two parts:
Part 1 dealing with steel fibres for concrete;
Part 2 dealing with polymer fibres.

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text or by endorsement, at the latest by February 2007, and conflicting national standards shall be withdrawn
at the latest by May 2008.

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 the Construction Products Directive.

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

This European Standard should be given the status of a national standard.
No existing European Standard is superseded.

Not all fibre characteristics that may be relevant to the performance of a fibre concrete, structural or non-
structural, such as early age effects, creep and chemical attack, have been addressed in this standard due
to the difficulties of formulating meaningful and reproducible standardised test methods.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, 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 Part 1 of EN 14889 specifies requirements for steel fibres for structural or non-structural use in concrete,
mortar and grout.

NOTE  Structural use of fibres is where the addition of fibres is designed to contribute to the load bearing capacity of a
concrete element. This standard covers fibres intended for use in all types of concrete and mortar, including sprayed
concrete, flooring, precast, in-situ and repair concretes.

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.

N 10002-1|, Metallic materials — Tensile testing — Part 1: Method of test at ambient temperature
N 10218-1|, Steel wire and wire products - General — Part 1: Test methods

N 12350-3, Testing fresh concrete - Part 3: Vebe test

prEN 14845-1, Test methods for fibres in concrete — Part 1: Reference concretes

N 14845-2, Test methods for fibres in concrete - Part 2: Effect on concrete

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

31

steel fibres

straight or deformed pieces of cold-drawn steel wire, straight or deformed cut sheet fibres, melt extracted
fibres, shaved cold drawn wire fibres and fibres milled from steel blocks which are suitable to be
homogeneously mixed into concrete or mortar

3.2
length
distance between the outer ends of the fibre

3.21
developed length (for deformed fibres with irregular cross section)

length of the deformed fibres after straightening the fibre without deforming the cross section

3.3

equivalent diameter

diameter of a circle with an area equal to the mean cross sectional area of the fibre. For circular fibres, the
equivalent diameter is equal to the diameter of the fibres

3.4

aspect ratio
ratio of length (/) to equivalent diameter of the fibre
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3.5

fibre shape

specific outer configuration of the fibres, both in the longitudinal direction and in the shape of the cross section
and also the possible surface coatings and/or bundling of fibres

3.6

tensile strength of fibre

stress corresponding to the maximum force a fibre can resist. The tensile strength is calculated by dividing the
maximum force a fibre can resist by the mean cross sectional area of the fibre

3.7

residual flexural strength

notional stress at the tip of the notch which is assumed to act in an uncracked mid-span section, with linear
stress distribution, of a prism subjected to the centre-point load Fj corresponding to CMOD;j where CMOD; >
CMODFL; or to & where 6j> oFL (j = 1,2,3,4)

3.8

crack mouth opening displacement (CMOD)

linear displacement measured by a transducer installed on a prism subjected to a centre-point load F

3.9

elastic modulus

initial slope of the tensile stress versus tensile strain curve

3.10

declared value

value for a product property, determined in accordance with this standard, that a manufacturer is confident of
achieving within the given tolerances taking into account the variability of the manufacturing process

4 Symbols

Symbols used in this part of this standard are defined as follows:
A area of the cross section of the fibre, in mm?;

d diameter or equivalent diameter of the fibre, in mm;

R tensile strength of the fibre, in MPa;

/ length of the fibre, in mm;

Iy developed length of the fibre in mm;

m mass of the fibre in g;

A =1/d and is the aspect ratio of the fibre;

p density of steel in kg/m?.

5 Requirements

5.1 General

The steel fibres shall conform to one of the groups or one of the shapes listed below:
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a) group

Steel fibres shall be classified into one of the following groups, in accordance with the basic material used for
the production of the fibres.

Group | : cold-drawn wire
Group Il :  cut sheet
Group lll;  melt extracted

Group IV :  shaved cold drawn wire

GroupV:  milled from blocks

b) Shape

Fibres shall be either straight or deformed. The manufacturer shall declare the shape of the fibre. The control
and tolerances on the shape shall be specified for each different shape separately, and may be performed
using optical equipment.

When applicable, the type of bundling shall be declared.

When steel fibres are supplied with a coating (e.g. zinc coating), the type and characteristic quantity in g/m?
shall be declared. The control of the quantity shall be a function of the type of coating and shall be declared by
the manufacturer.

5.2 Dimensions and tolerances

5.2.1 General

For fibres of group | and Il, the length, equivalent diameter and aspect ratio shall be declared. The tolerances
shall be as given in Table 1. Specimens of fibres, when sampled in accordance with 6.2.2 and measured in
accordance with 5.2.2 and 5.2.3 shall not deviate from the declared value by more than the tolerances given
in Table 1. At least 95 % of the individual specimens shall meet the specified tolerances in both cases.

For fibres of group I, IV and V, the range of lengths, equivalent diameters and aspect ratio’s shall be
declared. Specimens of fibres, when sampled in accordance with 6.2.2 and measured in accordance with
5.2.2 and 5.2.3 shall be within the specified range. At least 90 % of the individual specimen fibres shall meet
the specified tolerances in both cases.
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Table 1 — Tolerances on fibre length and diameter

Property Symbol Deviation of the individual | Deviation of the average
value relative to the value relative to the
declared value declared value

Length and developed length 1, Iy (if +10 %

applicable)

>30 mm +5%

<30 mm +1,5mm

(Equivalent) diameter d +10 %

>0,30 mm +5%

<0,30 mm + 0,015 mm

Length/diameter ratio A +15% +7,5%

5.2.2 Determination of length

The length shall be measured with a marking gauge (callipers) with an accuracy of 0,1 mm.

In the case of an irregular cross section, the developed length of the fibre shall also be determined to calculate
the equivalent diameter. If straightening of the fibre is necessary, it shall be done by hand or, if this is not

possible, by hammering on a level of wood, plastic material or copper using a hammer of similar material.
During the straightening the cross section should not be changed.

5.2.3 Determination of (equivalent) diameter

5.2.31 Round wire fibres

The diameter of the fibre shall be measured with a micrometer, in two directions, approximately at right angles,
to an accuracy of 0,01 mm. The fibre diameter shall be the mean of the two diameters.
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