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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 13270:2013(E)

Steel fibres for concrete — Definitions and specifications

1 Scope

This International Standard specifies definitions and symbols, classification and codes, dimensions,
masses and permissible variations, inspection methods, packing, delivery and storage for steel fibres
for concrete.

This
conc

This
matd

International Standard covers fibres intended for use in fibre-reinforced concrete, in
Fete and mortar, including sprayed concrete, flooring, precast, in situ and repaircencr

International Standard can also be referred to for fibres used in fibre-reinforced
rial, such as stainless steel fibre use in reinforced refractory material.

all types of
ptes

engineering

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
referfences, only the edition cited applies. For undated references, the latest edition of th¢ referenced

docujment (including any amendments) applies.

[SO 4
ISO 1

04, Steel and steel products — General technical delivery requirements

920-2:2005, Testing of concrete — Part 2: Properties of fresh concrete

[SO §725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

ISO §892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperaturg

ISO ¥989-1, Steel wire and wire products — Non-ferrous metallic coatings on steel wire — Part 1:
Geneyal principles

ISO 10474, Metallic products —Inspection documents

ISO 42034-1, Steel wire and'wire products — Part 1: General test methods

EN 1p7-1:2011, Cemient’— Part 1: Composition, specifications and conformity criteria for common cements
EN 2p6-1, Concrete — Part 1: Specification, performance,production and conformity

EN 9B3-2, fests for geometrical properties of aggregates — Part 2: Determination of particle sizq distribution
— Tgst.sieves, nominal size of apertures

EN 934-2:2009, Admixtures for concrete. mortar and grout — Part 2: Concrete admixtures — Definitions.

requirements, conformity, marking and labeling

EN 1008, Mixing water for concrete — Specification for sampling, testing and assessing the suitability of
water, including water recovered from processes in the concrete industry, as mixing water for concrete

EN 1766:2000, Products and systems for the protection and repair of concrete structures — Test methods —
Reference concretes for testing

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

EN1
EN1

© ISO

2350-1, Testing fresh concrete — Part 1: Sampling

2350-3, Testing fresh concrete — Part 3: Vebe test
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EN 12350-4,
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Testing fresh concrete — Part 4: Degree of compactability

EN 14651, Test method for metallic fibre concrete — Measuring the flexural tensile strength (limit of
proportionality (LOP). residual)

EN 14845-2,

3 Terms

Test methods for fibres in concrete — Part 2: Effect on concrete

and definitions

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

31

steel fibres|
straight or

extracted fi
to be homog

Note 1 to en
expansion cd
concrete and

3.2
length
distance bef

3.21
developed }
length of thd

3.3
equivalent
diameter of

Note 1 to ent

3.4

aspectratip

ratio of leng]

3.5
fibre shape
specific outq
section and

3.6
tensile stre

deformed pieces of cold-drawn steel wire, straight or deformed cut sheet fibres,
bres, shaved cold-drawn wire fibres and fibres milled from steel blocks which,are sui
enously mixed into concrete or mortar

ry: Steel fibres are suitable reinforcement material for concrete because they possess a thg

the creep of regular carbon steel fibres can only occur above 370 °C.

ween the outer ends of the fibre

ength
e deformed fibres after straightening the fibre without deforming the cross-section

diameter

A circle with an area equal to the mean cross-sectional area of the fibre

Fy: For circular fibres, the equivalefit diameter is equal to the diameter of the fibres.

th (/) to equivalent diameter of the fibre

r configuration-of the fibres, both in the longitudinal direction and in the shape of the ¢

also the possible surface coatings and/or bundling of fibres

ngth of fibre

melt-

kable

brmal

efficient equal to that of concrete, their Young’s Modulus is at least 5,times higher than that of

roSs-

stress corre|

sponding to the maximum force that one fibre can resist

Note 1 to entry: The methods concerning how to determine the tensile strength are explained in 7.3. 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

crack mouth opening displacement

CMOD

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

3.8

elastic modulus

initial slope

of the tensile stress versus tensile strain curve

© ISO 2013 - All rights reserved
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declared value

value foraproductproperty, determined inaccordance with this standard, thatamanufactureris confident
of achieving within the given tolerances taking into account the variability of the manufacturing process

3.10

linear displacement

o

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

3.11

resigual-flexural-stt custh
notignal 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-pointload Fj correspondingto CMODj where
CMOpPj > CMODG; or to 6j where 6j > 0FL, (j = 1,2,3,4)

Note [l to entry: Fi, is the load at LOP (see EN 14651).

4 S$ymbols

For the purposes of this document, the symbols and definitions in Table 1 apply.

Table 1 — Symbols and definitions

Symbols Definitions Unit
wa width of thefibre mm
ta thickness'of the fibre mim
d diameter or equivalent diameter of the fibre mm
Rm tensile-strength of the fibre MPa
l length of the fibre mim
A aspect ratio of the fibre (A = I/d)
Iq developed length of the fibre mim
m mass of the fibre g
P density of steel kg/m3

a  [pescription for rectanigular fibres.

5 Classification

The steel fibres shall conform to one of the groups and one of the shapes listed below:

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 I: cold-drawn wire
Group II: cut sheet
Group III: melt extracted

Group IV: shaved cold-drawn wire

© IS0 2013 - All rights reserved 3
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Group V: 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.

When applicable, the type of bundling shall be declared.

c) Coating

When steel fibres are supplied with a coating (e.g. zinc coating), the type and characteristic quantity in

g/m?2 shall i
declared by
shall be perf
alkaline eny

6 Order
The purchas
a)

b) the nun
c) group,
d) diametg
e) length;
f) the typd
g)

7 Requi

7.1 Dimensions and tolerances

7.1.1 Gen

For fibres of
be declared

Specimens (

the desired quantity;

for stainless steel fibres, the steel grade shall be agreed at the time of ordering.

€ declared. The control of the quantity shall be a function of the type of coating and sh
the manufacturer. In the case of a zinc coating, the determination of the coating thiek
ormed according to ISO 7989-1. In the case of a Zn or Zn/Al coating, a protection-againg
ironment is recommended (passivation).

ng information

er shall clearly provide the following information concerning the prodiict in his enquiry or g

ber of this International Standard;
hape, coating if any, class A, class B for Group I and ngminal tensile strength ;

r or equivalent diameter;

e of inspection document;

rements

eral

group I andl], the length, equivalent diameter, the class (A or B), and the aspect ratio
The tolerances shall be as given in Table 2.

f fibres, when sampled in accordance with 8.2 and 8.3, and measured in accordance

7.1.2 and 7.1

h1l be
(ness
tthe

rder:

shall

with

. 3-shall not deviate from the declared value by more than the tolerances given in Table

2. At

least 95 % o

f the individual specimens shall meet the specified tolerances.

For fibres of group III, IV and V, the range of lengths, equivalent diameters and aspect ratios shall be
declared. Specimens of fibres, when sampled in accordance with 8.2 and measured in accordance with
7.1.2 e 7.1.3 shall be within the specified range. Atleast 90 % of the individual specimen fibres shall meet
the specified tolerances in both cases.

© ISO 2013 - All rights reserved
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Table 2 — Tolerances on fibre length and diameter

0:2013(E)

Deviation of the individual .
. Deviation of the average value
value relative to the declared .
Property Range value relative to the declared value
Class A Class B Class A Class B
Length and devel- >30 mm 3 mm £10 % 5%
oped length I (or Ig) <30 mm +10 % = +1,5 mm
(Equivalent) diam- >0,30 mm o 5%
eter d <0,30 mm 20,02 mm *+10 % *0,015 +0,015 mm
Length/c_llameter +15 % +75.9
ratio A
7.1.1 Determination of length

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

In th|
calcy
if thi
simil

7.1.3

7.1.3

The dliameter of the fibre shall be measured withxamicrometer, in two directions, approxim

angld

7.1.3

The
0,01

The {

7.1.3

4wt
a:,f—
T

e case of an irregular cross-section, the developed length of the fibve shall also be de
late the equivalent diameter. If straightening of the fibre is necéssary, it shall be dong
s is not possible, by hammering on a level of wood, plastic material or copper using 4
ar material. During the straightening, the cross-section should not be changed.

Determination of (equivalent) diameter

.1 Round wire fibres

s, to an accuracy of 0,01 mm. The fibre diameter shall be the mean of the two diamete

.2 Rectangular fibres

vidth (w) and thickness (t) of.the fibres shall be measured with a micrometer with an
mm.

pquivalent diameter (d) is calculated using the following formula:

.3 Fibres with irregular cross-section

The
toa

IT;CCUI‘aCY of 0,001 g. The equivalent diameter is computed from the mass and the deve

ass(m) and the developed length (Ig) of the fibre shall be determined. The mass shall be

using the following formula:

- 4mx10°
mlgp

Where p is the nominal density: for all steels except stainless steel, it may be taken as 7850 kg/m3; for
stainless steel, it may be taken as 7950 kg/m3.”

7.2

Surface condition

termined to

by hand or,
hammer of

htely at right
I's.

accuracy of

determined
oped length

The surface of fibre should be kept dry and clean, with no greasy dirt substances and inclusions existing

whic

© ISO

h may effect the consistence behaviour of steel-fibre concrete.
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Seams and surface irregularities shall not be the cause for rejection, provided that tensile properties
are not less than the requirements of this specification and mixing performance in concrete is not
adversely affected.

Rust, mill scale, or other coatings shall not be the cause for rejection provided that the individual fibres
separate when mixed in concrete, and tensile and bending properties are not less than the requirements

of this speci

fication.

7.3 Tensile strength of fibres

The tensile strength (Ry,) shall be determined in accordance with ISO 6892-1, except as indicated below,

and shall be|

For Group I
deformatior]
and 7,5 % fo

For Group Il

The accepta
mean value,

For Group Il
blocks) the {
within the j
the fibres w
dividing the
diameter. T
which case {
by the fractj

For Groups
90 % of the

7.4 Mody
The manufa

The modulu
in ISO 6892
modulus of

7.5 Bending requirements

Fibres shall

declared.

(cold-drawn wire), the tensile strength shall be determined from the source wibe b
. The acceptable tolerance on the declared value of Ry, shall be 15 % for individual v
- the mean value. Atleast 95 % of the individual specimens shall meet the specified toler

[cutsheet), the tensile strength shall be determined from the source plate’béfore deformd

ble tolerance on the declared value of Ry, shall be 15 % for individualvalues and 7,5 % fq
At least 95 % of the individual specimens shall meet the specified tolerance.

[ (melt-extracted fibres), Group IV (shaved cold-drawn wire}\and Group V (milled from

iws of the testing machine. These fibre types have an ixregular cross-section and ther
1l break at the minimum cross-section. The nominal tensile strength shall be determin
maximum load during the tensile test by the cross‘section calculated from the equiv
he manufacturer may determine the cross-section at the break by an optical methd
he tensile strength, obtained by dividing the,;maximum tensile load during the tensilg
ire cross-section, may also be declared, giving the precision of the area measurement.

I, IV and V, the manufacturer may instead declare a minimum tensile strength and at
ndividual specimens of fibres shallthen comply with this value.

lus of elasticity
cturer shall declare thelmodulus of elasticity of the fibres.

5 of elasticity may bexdetermined for Groups [ and Il fibres using the tensile test as desc
-1. The test shall-be done on the basic material before deformation of the fibre an
blasticity shall'be calculated using the stress and the deformation at 10 % and 30 % of

withstand being bent, according to ISO 22034-1, around a 3,0 mm diameter pin to an

of 90° at tenpperatures not less than 16 °C. At least no less than 90 % of the fibres being tested shou

bfore
hlues
ance.

tion.

r the

steel

ensile strength shall be determined from fibres with a minimum length of 20 mm clamped

pfore
bd by
alent
d, in
b test

least

ribed
1 the
Rm.

ingle

Id be

without breaking.

7.6 Mixing

Mixing instructions shall be supplied by the manufacturer which recommend the mixing sequence to
be adopted when introducing the fibre into both a centrally mixed concrete plant and for a dry-batch
truck mixed plant.

7.7 Reinforcing effect of the steel fibres in concrete

The minimum reinforcing effect of the steel fibres in concrete shall be determined according to Annex A,
The unit volume of fibres in kg/m3 shall be declared by the manufacturer thatachieves a residual flexural

© ISO 2013 - All rights reserved
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strength of 1,5 MPa at 0,5 mm CMOD (equivalent to 0,47 mm central deflection) and a residual flexural
strength of 1 MPa at 3,5 mm CMOD (equivalent to 3,02 mm central deflection).

7.8

Effect on consistency of concrete

The effect of fibres on the consistency of a reference concrete conforming to Annex A (Clause A.1) shall
be determined.

The consistence according to SO 1920-2:2005, subclause 4.4 shall be determined on the reference concrete
without fibres and then on an identical mix with fibres. The effect on consistency shall be declared.

The
fibre
in or
the

The f
of do

7.9

Steel
awa
2%
orw

8

8.1

needed to obtain the required strength specified in 7.7. If a plasticiser or superplastic
er to meet the consistence requirements when determining the required addjtion le
mount and type shall also be declared by the manufacturer.

ibre manufacturer may additionally declare the consistency for the reference concrete
sages of fibres.

Effect on air of concrete

fibres, dosed at 30 kg/m3, in a reference concrete, conforming with Annex A, but witho
fer reducing agent or highly water reducing agent, should-net increase the air content b
rersus the air content of the plain reference concrete. The air content of the reference cq
thout steel fibres shall be measured in accordance to\[SO 1920-2:2005, subclause 6.4.

Testing and Inspection

General

Products conforming to this Internationdal'Standard shall be delivered with specific testing (|

and 1
time

All st
the 1
as IT
Certi

8.2

Initi
Inter

he relevant inspection document,in accordance with ISO 10474, specified by the purd
of enquiry or order.

eel fibres are intended te-structurally reinforce the concrete. The conformity of the steq
equirements of this International Standard and with the declared values shall be de
T (Initial Type Test)+ a continuous production control (FPC), both under the surv
fying Body.

ITT (Initial Type Test)

] type—testing, according to Table 3, shall be performed to show conformitj
national Standard.

m amount of
er is needed
vel of fibres,

with a range

ut the use of
ly more than
ncrete with

see [SO 404)
haser at the

] fibres with
monstrated
billance of a

y with this

The

+ i) 111 +ad ] 1. H +] 1= H 4 g | £ 4 H
oS [ dIT T T TPTATTU WITCTITVTT ~d UIIAdITgT TIT TITC UAdSTU TITATTT IdTSUT " T AaITuTat TUT TIT

occurs, or a new product type is being produced.

© ISO

2013 - All rights reserved

g procedure


https://standardsiso.com/api/?name=bf2e00f96c374fa1b2272078fba87c2b

ISO 13270

:2013(E)

Table 3 — Sampling number for ITT

Type test (Clause) Nog;’gz::l(g))) or Characteristic Min. number for ITT
5 N Shape; tolerances 30 fibres
7.1 N Dimensions; tolerances 30 fibres
N Fibre coating 30 fibres
N Tensile strength; tolerances 30 fibres
0 Bending requirements 30 fibres
N Reinforcing effect in concrete 12 beams

N Consistency mean value 0f,3 t¢sts

N Air content 3 meaSurement{s

8.3 Factory production control (FPC)

8.3.1 Gen

The manufd
placed on tl
performanc
tests and/o
componentg

Subsequent]}
scheme thaf
document, t

The results
taken. The

NOTE A
of this Intern

8.3.2 Equ

All weighing
documented

8.3.3 Raw

The specific

eral

e market conform to the requirements of this International Standard and the dec
e characteristics. The FPC system shall consist of procedures, regular inspectiong
- assessments and the use of the results to controlraw and other incoming materig
, equipment, the production process and the produet.

affects the properties or use of a produet“shall be recorded in the manual or relg
pgether with the test data that identifies-the new characteristics of the fibre.

bf inspections, tests or assessments requiring action shall be documented, as shall any a

:1ction to be taken when control values or criteria are not met shall be recorded.

FPC system conforming with the requirements of ISO 9001, and made specific to the requirer
ational Standard, is considered to satisfy the above requirements.

jpment

, measuring andtesting equipment shall be calibrated and regularly inspected accordi
proceduresy frequencies and criteria.

materials

ations of all incoming raw materials shall be documented, as shall the inspection schen;

cturer shall establish, document and maintain a FPC systemi to ensure that the proglucts

ared
and
Is or

y, any fundamental changes in basic materials, manufacturing procedures or the control

vant

ction

nents

ng to

e for

pir-conformity

ensuring th

8.3.4 Design process

The factory production control system shall document the various stages in the design of products,

identify the

checking procedure and those individuals responsible for all stages of design.

During the design process itself, a record shall be kept of all checks, their results, and any corrective
actions taken. This record shall be sufficiently detailed and accurate to demonstrate that all stages of

the design p

hase, and all checks, have been carried out satisfactorily.

© ISO 2013 - All rights reserved
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8.3.5 Product testing and evaluation

The manufacturer shall establish procedures to ensure that the declared values of the characteristics
are maintained, as confirmed by the initial type tests.

The characteristics that shall be controlled are:
shape
fibre coating, if applicable

dimensions and tolerances

tensile strength
Ibending requirements.
The frequency and volume of testing shall be at least that given in Table 4.
Table 4 — Minimum number of units for production control
Minimum number of units
. Assessment
Characteristic | Clause method Tightened control |<Normal control |o . 4 . (R)
(T) (N)
Shape 5 1) 12 f1bres/10 £/ 12 f1bres/ 50t/ 3 flbrras/\./veek/
machine machine machine
at least 3\tneasure-
Coatin 50) Depending on |ments for deliveries| 1 measurement | 1 measyrement per
i J type of coating | <15&1 additional per5t 10 t
per5t
Dimensions 71 12 fibres/10 t/ 12 fibres/ 50 t/ 3 fibres/week/
and|tolerances ' machine machine machine
Tensile
dtrength 73
Gropps LIl and [SO 6892-1 1 measurement | 1 measurement | 1 measurement
IV, (Groups I See 7.4 erlt er5t gr10t
and V - P P P
Be_ndlng 75 1SO 22034-1 1 measurement | 1 measurement | 1 measurement
requirements perlt per5t per 10t
NOTH Theterm “machine” means the final machine in the production process prior to packaging.
The data, together with details and results of inspection, checks and tests shall be reforded. The

condjitiohs for switching between the types of control are given in 8.3.8.

Where possible and applicable, the results of inspections, checks and tests shall be interpreted
statistically by attributes or by variables to determine whether the corresponding production conforms
with the requirements in this International Standard and the declared values for the products.

8.3.6 Traceability

Systems of traceability and control of designs, incoming materials, and the use of materials shall be
given in the manual or relevant document.

The stock control system of manufactured products shall be given in the manual or relevant document.

© IS0 2013 - All rights reserved 9
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8.3.7 Corrective actions for non-conforming products

The immediate actions to be taken when incoming materials or finished products do not conform to the
specified requirements shall be described and recorded. These actions shall include the steps necessary
to rectify the deficiency, modify the manual or relevant document if required, identify and isolate
the deficient raw or incoming materials and finished products and determine whether they shall be
discarded or re-specified under a concessionary system.

8.3.8 Conditions for switching between the control regimes T-N-R

The T-regime shall be applied when starting up a new plant and for at least 6 months.

The manufa

testing
the fibr

The manufa
the fibr
testing
the fibr

the Cpk
are greg

The manufa
for one quar
quarter is aj

cturer may switch from the T- to the N-regime when all of the following conditions.apy
has been undertaken for at least 6 months under the T-regime, and

bs produced during the last 3 months of production conform to specification.

s fall within Groups I or II, and
has been undertaken for at least 12 months under the N-regiine, and
es produced during the last 12 months of production conform to specification, and

s of tensile strength and dimensions, calculated from-the 3-monthly period of produc
iter than 1 for the last two successive quarters.

ter becomes smaller or equal to 0,67. Switching back to R is permitted if the Cpk for the
bain higher than 0,67, and if the results,ate according to specification.

cturer may switch from the N- to the R-regime when all of the followjing conditions apply:

tion,

cturer shall switch back from R- to the N-reginte if the Cpk on tensile strength or geometry

next

im of

al

NOTE The Cpk is the capability index which accounts for process centering and is defined as the minim
USL-X |  X-LSL
or
30 30
where
USL upper spread limit; is-the declared value plus the deviation of the individual value from
Table 1 (or 7.4) times the declared value;
LSL lgwer spreadlimit, is the declared value minus the deviation of the individual value froy
Table 1 (01'7:4) times the declared value;
X ayerage value of the characteristic (dimension, tensile strength) of the group of individu
re¢swlts (the number of group given in Table 3), taken over one quarter;
Os standard deviation of the same group of results as the average value, taken over one quarter.
10
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_ N

> |

LSL
30'5 30'5

Declared value.

Figure 1 — Calculation of the-Cpk-value

Packaging and package marking

material shall be packaged to provide @adequate protection during normal h4g
portation, and each package shall contain“only one type and size of material unleg
bd upon. The type of packaging and gress mass of containers shall, unless otherwise 4
the manufacturer’s discretion, provided that they can ensure acceptance by commn
ers for safe transportation at the-lowest rate to the delivery point.

, standard No., manufacturing date, and the manufacturer’s name or trademark.
111 be marked with the-following:

fibres for structural use are produced under Factory Production Control under survj
fying Body asdescribed in ISO 13270:2012.

USL

ndling and
s otherwise
greed upon,
on or other

shipping container shall bewmarked with the material, size, type, specification designation, net

eillance of a

© ISO

2013 - All rights reserved
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IS0 13270:2013(E)

Any Co Ltd, PO Box 21, B-1050

Name or identifying mark and registered address of
the producer

ISO 13270

Steel fibres for structural use in concrete, mortar
and grout

Group |, Class B

Length: 50 mm

Diameter: 1,00 mm

Shape: deformed

Tensile strength: 1200 N/mm?2

Description of product

Information on regulated characteristics

Effect on Strnngfh of concrete: 30 lzgl/m3 toobtain
1,5 N/mm?2 gt CMOD = 0,5 mm and 1N/mm? at
CMOD = 3,5 jnm.

Air content df the plain reference concrete: 1,0 %

Air content df the reference concrete with 30 kg/m3
fibres: 2,3 %

Vebe time: 25 s with 30 kg/m3.

12
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A.1.
This

perfq

IS0 13270:2013(E)

Annex A
(normative)

Reference concretes

Reference concretes

I Scope

clause specifies the composition and characteristics of reference concretes(used to
rmance of fibres in concrete.

bvaluate the

The purpose of the reference concrete is to determine the general suitability of'a fibre for usgin concrete.

NOTH

A.1.]

This

evaly

A.1.72
A fon

A.1.2

Moul
cemgd

A.1.2

Suitd

A.1.!

o

2 Principle

late the performance of fibres in concrete under standard laboratory conditions.

reference concretes shall be designed to meet.acprescribed flexural tensile strength

ble A.1.

sing the test method described in EN 14651 and by one of the consistence methods spe

.1 Concrete mixer

ced-action concrete pan-mixer shall be used to mix the concrete.

.2 Moulds

ds for producing hardened concrete specimens, of non-absorbent, rigid material, not
nt paste, with,asize 150 x 150 x min. 550 mm.

.3 High-fréquency vibrating table

ble for-compaction of the concrete in beam moulds for testing EN 14651.

The end users need to satisfy themselves about the effectiveness of the fibre in their own concrete.

clause prescribes the constituents and proportions for<plain reference concretes tq be used to

, as defined

gregate size
rified in A.2.

attacked by

A.1.3.1 Aggregates

Aggregates shall be natural, uncrushed and silica-based with low water absorption (less than 2 %
by mass) and oven-dried. The aggregate grading, measured according to EN 933-2, shall conform to
EN 1766:2000, Annex A, except for the limits for a 16 mm or 20 mm aggregate at 0,25 mm shall be 5 %
to 10 % (not 3 % to 8 %).

A.1.3.2 Mixing water

Water according to EN 1008 shall be used.

© ISO

2013 - All rights reserved
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