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Foreword

This document (EN 13242:2002) has been prepared by Technical Committee CEN/TC 154 "Aggregates", the
secretariat of which is held by BSI.

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by endorsement, at the latest by June 2003, and conflicting national standards shall be withdrawn at the latest by
June 2004.

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 Directive(s), see informative Annex ZA, which is an integral part of this document.
In this European Standard the annexes A and C are normative and the annex B is informative.
Requirements for other end uses of aggregates will be specified in the following European Standards:

EN 12620 Aggregates for concrete
EN 13043 Aggregates for bituminous mixtures and surface treatments for roads, airfields and
other traffickedqareas
EN 13055-1 Lightweight aggregates - Part 1: lightweight aggregates for concrete, mortar and grout
prEN 13055-2 Lightweight aggregates:{ Part 2: Lightweight aggregates for bituminous mixtures and surface
treatments
and for unbound and bound applications, excluding concrete, mortar and grout

EN 13139 Aggregates for mortar
EN 13383-1 Armourstone = Part 1."Specification
prEN 13450 Aggregates for railway ballast

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the properties of aggregates obtained by processing natural or manufactured or
recycled materials for hydraulically bound and unbound materials for civil engineering work and road construction.

It provides for the evaluation of conformity of the products to this European Standard.

NOTE 1  The requirements in this European Standard are based upon experience with aggregate types with an established
pattern of use. Care should be taken when considering the use of aggregates from sources with no such pattern of use, e.g.,
recycled aggregates and aggregates arising from certain industrial by-products. Such aggregates, which should comply with all
the requirements of this European Standard, can have other characteristics not included in Mandate M 125 that do not apply to
the generality of aggregates types with an established pattern of use and when required, provisions valid at the place of use can
be used to assess their suitability.

NOTE 2  Properties for lightweight aggregates are specified in EN 13055-2.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated
references, subsequent amendments to or revisions of any of these publications apply to this European Standard only
when incorporated in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

EN 196-2, Methods of testing cement — Part 2: Chemical analysis of cement.

EN 932-3, Tests for general properties of aggregates — Part 3: Procedure and terminology for simplified
petrographic description.

EN 932-5, Tests for general properties of aggregates.— Part 5: Common equipment and calibration.

EN 933-1, Tests for geometrical properties of aggregates — Part 1: Determination of particle size
distribution - Sieving method.

EN 933-3, Tests for geometrical properties of aggregates — Part 3: Determination of particle shape
— Flakiness index.

EN 933-4, Tests for geometrical properties of aggregates — Part 4: Determination of particle shape
— Shape index.

EN 933-5, Tests for geometrical properties of aggregates — Part 5: Determination of percentage of crushed and
broken surfaces in coarse aggregates particles

EN 933-8, Tests for geometrical properties of aggregates — Part 8: Assessment of fines — Sand equivalent test.
EN 933-9, Tests for geometrical properties of aggregates — Part 9: Assessment of fines — Methylene blue test.

EN 1097-1, Tests for mechanical and physical properties of aggregates — Part 1: Determination of the
resistance to wear (micro-Deval).

EN 1097-2:1998, Tests for mechanical and physical properties of aggregates — Part 2: Methods for the
determination of the resistance to fragmentation.

EN 1097-6:2000, Tests for mechanical and physical properties of aggregates — Part 6. Determination of
particle density and water absorption.

EN 1367-1, Tests for thermal and weathering properties of aggregates — Part 1: Determination of
resistance to freezing and thawing.
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EN 1367-2, Tests for thermal and weathering properties of aggregates — Part 2: Magnesium sulphate test.

EN 1367-3, Tests for thermal and weathering properties of aggregates — Part 3: Boiling test for
“Sonnenbrand” basalt.

EN 1744-1:1998, Tests for chemical properties of aggregates — Part 1: Chemical analysis.

EN 1744-3, Tests for chemical properties of aggregates — Part 3: Preparation of eluates by leaching of
aggregates.

ISO 565, Test sieves - Metal wire cloth, perforated metal plate and electroformed sheet — Nominal sizes of
openings.

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

3.1
aggregate
granular material used in construction. Aggregates may be natural, manufactured or recycled

3.2
natural aggregate
aggregate from mineral sources-whichhave been subjected,to nething-more than,mechanical processing

3.3
manufactured aggregate
aggregate of mineral origin resulting from an industrial process involving thermal or other modification

3.4
recycled aggregate N
aggregate resulting from the processing of inorganic material previously used in construction

35

normal weight aggregate

aggregate of mineral origin having a particle density not less than 2,00 Mg/m3 (2 000 kg/m3) but less than
3,00 Mg/m® (3 000 kg/m®)

3.6
aggregate size
designation of aggregate in terms of lower (d) and upper (D) sieve sizes expressed in terms as d/D

NOTE This designation accepts the presence of some particles which will be retained on the upper sieve (oversize) and
some which will pass the lower sieve (undersize). The lower sieve size (d) can be zero.

3.7
fine aggregate
designation given to size aggregates with d equal to 0 and D less than or equal to 6,3 mm (see Table 2)

NOTE  Fine aggregate can be produced from natural disintegration of rock or gravel and/or by the crushing of rock or gravel.

3.8
coarse aggregate
designation given to size aggregates with d equal to or greater than 1 mm and D greater than 2 mm

3.9
all-in aggregate
aggregate consisting of a mixture of coarse and fine aggregates with D greater than 6,3 mm
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NOTE It can be produced without separating into coarse and fine fractions or it can be produced by combining coarse and
fine aggregate.

3.10
fines
particle size fraction of an aggregate which passes the 0,063 mm sieve

3.11
category
level of a property of an aggregate expressed as a range of values or a limiting value

NOTE There is no relationship between the categories of different properties.

3.12

grading

particle size distribution expressed as the percentage by mass passing a specified number of sieves

3.13
undersize
part of the aggregate passing the smaller of the limiting sieves used in the aggregate size description

3.14
oversize
part of the aggregate retained on the larger of the limiting sieves used in the aggregate size description

4  Geometrical requirements

4.1 General

The necessity for testing and declaring all properties—in-this~clatse shall be limited according to the particular
application or end use or origin‘of the aggregate: ‘When'required, the tests'specified in clause 4 shall be carried out
to determine appropriate geometrical properties:

NOTE 1  When the value of a property is required but not defined by specified limits the value should be declared by the
manufacturer as an XXpeciared Category, e.g., in Table 5 a flakiness index of say 60 corresponds to Fl,, (Declared value).

NOTE 2  When a property is not required, a “No requirement” category can be used.

NOTE 3  Guidance on selection of appropriate categories for specific applications can be found in national provisions in the
place of use of the aggregate.

NOTE 4  When specified, the requirements for the end-use product should supersede the requirements in this European
Standard (e.g., grading and/or fines content for all-in aggregates).

4.2 Aggregates sizes

All aggregates shall be described in terms of aggregate sizes using the designations d/D and shall comply with the
grading requirements specified in 4.3.

Aggregate sizes shall be specified using the nominal sizes given in the Table 1 comprising the basic set or the
basic set plus set 1 or the basic set plus set 2. A combination of sieve sizes from set 1 and set 2 is not allowed.

Aggregate sizes shall be separated by a ratio between their upper sieve size D and the lower sieve size d of not
less than 1,4.



Table 1 — Sieve sizes for specifying aggregate sizes
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Basic set Basic set plus set 1 Basic set plus set 2
mm mm mm
0 0 0
1 1 1
2 2 2
4 4 4
- 5,6 (5) -
- - 6,3 (6)
8 8 8
- - 10
- 11,2 (11) -
- - 12,5 (12)
- — 14
16 16 16
- - 20
- 224 -
31,532 31,5432) 31,9(32)
- — 40
- 45 -
- 56 63
63 63 80
- 90 _
NOTE 1 Greater than 90 mm sieve sizes can be used for particular applications
NOTE 2 Rounded sizes shown in parentheses can be used as simplified
descriptions of aggregate sizes.

4.3 Grading

4.3.1 General

The grading of aggregate sizes when determined in accordance with EN 933-1 shall comply with the requirements
of 4.3.2 and 4.3.3 as appropriate to its aggregate size d/D.

Combinations of two or more than two adjacent aggregate sizes or all-in aggregates are permitted.
NOTE Aggregate supplied as a mixture of different sizes or types should be uniformly blended. When aggregates of

significantly different density are blended caution is necessary to avoid segregation.

When assessing production within a system of factory production control at least 90 % of gradings, taken on
different batches within a maximum period of 6 months, shall fall within the limits specified in 4.3.2 and 4.3.3 for
tolerances on manufacturers' declared typical gradings.
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Table 2 — General grading requirements

Aggregate Size Percentage passing by mass Category
mm G
2p* |14D0P¢ | pd d€® | a2PC
Coarse dz1 100 | 98to 100 | 85to 99 0to 15 Oto5 Gc 85-15
and D> 2 100 98 to 100 | 80 to 99 0to 20 Oto5 Gc80-20
Fine d=0 100 | 981to 100 | 85to 99 - - Gr 85
and D<6,3 100 | 981to 100 | 80to 99 - - Ge 80
d=0 - 100 85 to 99 - - Ga 85
All-in 100 | 98to 100 | 80to 99 - - G 80
and D >6,3 100 - 75 to 99 - - GaA 75

® For aggregate sizes where D is greater than 63 mm (e.g. 80 mm and 90 mm) only the oversize
requirements related to the 1,4 D sieve apply sincethere-isino ISO/565/R20 series sieve above 125 mm.

Where the sieves calculated as 1,4 D and d/2 are not exact sieve sizes in the ISO 565/R20 series then
the next higher or lower sieve size respectively shall'‘be-adopted:

For special uses additional requirements may belSpecified.

The percentage passing D may be greater than 99 % but in such cases the manufacturer shall document and
declare the typical grading including the sieves D, d, d/2 and sieves in the basic set plus set 1 or basic

set plus set 2 intermediate between d and D. Sieves with a ratio less than 1,4 times the next lower sieve

may be excluded.

Limits for the percentage passing d can be modified to 1 to 15 for Gc 85-15 and 1 to 20 for Gc 80-20
where necessary to ensure a well graded aggregate.

4.3.2 Coarse aggregate

All coarse aggregates shall comply with the general grading requirements specified in Table 2 appropriate to their
size d/D.

When required, for graded coarse aggregate where D/d = 2, the following additional requirements shall apply for
the percentage passing the mid-size sieve:

O all gradings shall comply with the overall limits given in Table 3;

O the manufacturer shall document and, on request, declare the typical grading passing the mid-size sieve. The
limit deviations shall comply with the requirements of the categories selected in Table 3 according to the
particular
application or end use.

For single coarse aggregate where D/d <2, there shall be no requirement additional to those specified in Table 2.
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Table 3 — Categories of overall limits and tolerances for coarse aggregate at mid-size sieves

D/d | Mid-size Overall limits and tolerances at mid-size sieves Category
sieve (Percentage passing by mass)
where D/d =2 GT
mm
Overall limits Limit deviations on
manufacturer's declared
typical grading
<4 Di1,4 25to 80 +15 GTc:25/15
20to 70 +15 GT:20/15
>4 Di2 20to 70 +17,5 GT:20/17,5
No requirement GTnr
When the mid-size sieves calculated in the above is not an exact sieve size in the ISO 565/R20 series
then the nearest sieve in the series shall be used.

4.3.3 Fine aggregate and all-in aggregate

Fine aggregates and all-in aggregates shall comply with the general grading requirements specified in Table 2.

When required, the manufacturer shall document, and on request declare, the typical grading for each fine
aggregate and all-in aggregate size produced. . The limit-deyiations shall comply with the requirements of the
categories selected in Table 4 according to the particular application.or end use,

Table 4 — Categories of tolerances on manufacturer’'s declared

typical grading of fine aggregate and all-in aggregate

Limit deviations

Percentage passing by mass

Category

D sieve DI2 sieve 0,063 mm sieve Fine aggregate All-in aggregate
GTe GTx
* +10 +3° GT:10 GTA10
+ +20 +4°
GT:20 GTA20
C
£7.5 £25 * GT:25 GTA25
No requirement GTNR GTANR

When the mid-size sieve calculated as above is not an exact sieve size in the ISO 565/R20 series, then
the nearest sieve in the series shall be used.

NOTE Limit deviations of D sieves are further limited by the requirements of Table 2.

a Except for category f3 (see Table 8).

b Except for categories fzand f7 for fine aggregates and f3, fsand f7 for all-in aggregates (see Table 8).

° Except for categories f3and - for fine aggregates and fs, fs, f-and fo for all-in aggregates (see Table 8).
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4.4 Shape of coarse aggregate

When required, the shape of coarse aggregates shall be determined in terms of the flakiness index, as specified in
EN 933-3. The flakiness index shall be the reference test for the determination of the shape of coarse aggregates.
The flakiness index shall be declared in accordance with the relevant category specified in Table 5 according to the
particular application or end use.

Table 5 — Categories for maximum values of flakiness index

Flakiness index Category
FI
<20 Fl,,
<35 Fly
<50 Fl
50
> 50
FIDecIared
No requirement Fls

Where required, the shape index, determined in accordance with EN 933-4, shall be declared in accordance
with the relevant category specified in Table 6 according to the particular application or end use.

Table 6 — Categories for maximum values of shape index

Shape index Cat%gory
<20 Shy,
<40 Sl
<55 Sl

55
> 55
SIDecIared
No requirement Shs

4.5 Percentage of crushed or broken particles and of totally rounded particles in coarse aggregates

When required, the percentage of crushed or broken and of totally rounded particles in coarse aggregates,
determined in accordance with EN 933-5, shall be declared in accordance with the relevant category specified in
Table 7.

Aggregates obtained from crushing rock shall be assumed to be category Cgqs3 and do not require further
testing.

10



Table 7 — Categories for percentage of crushed or broken particles

and totally rounded particles in coarse aggregates
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Mass fraction of crushed or Mass fraction of totally Category
broken particles rounded particles ¢
% %
90 to 100 Oto3 Couos3
50 to 100 Oto 10 Csorto
50 to 100 Oto 30 Csoi30
- 0 to 50 Chriso
- Oto 70 Chri7o
Declared value Declared value Coeciared
No requirement No requirement Cur

4.6 Fines content

When required, the fines content for coarse aggregate, fine aggregate” and all-in aggregate, shall be declared in
accordance with the relevant category specified in Table 8.

Table 8 — Categories)for maximunpvalues-of fines content

Aggregate Mass fraction of passing Category
0,063 mm sieve, f
%
<2 fs
Coarse <4 faq
>4 f beclared
No requirement far
<3 fs
<7 f7
<10 f10
Fine <16 f16
<22 fa2
> 22 fDecIared
No requirement fnr
<3 fs
<5 fs
<7 f7
All-in <9 fo
<12 fi
<15 fis
>15 f Declared
No requirement fnr
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