
Responsible Committee Secretary: Mr Christopher Smith-Wong (BSI)
Direct tel: 020 8996 7086
E-mail: christopher.smith-wong@bsigroup.com

Draft for Public Comment
Form 36

DPC: 21/30424373 DC

BSI Group Headquarters

389 Chiswick High Road London W4 4AL

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

Date: 09 June 2021
Origin: European

Latest date for receipt of comments: 27 July 2021 Project No. 2020/01965

Responsible committee: B/502 Aggregates

Interested committees:

Title: Draft BS EN 13450-1 Aggregates for railway ballast. Part 1: Characteristics.

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) has any issues related to 3rd party IPR, patent or copyright
ii) affects other national standard(s)
iii) requires additional national guidance or information

WARNING: THIS IS A DRAFT AND MUST NOT BE REGARDED OR USED AS A BRITISH STANDARD. THIS DRAFT
IS NOT CURRENT BEYOND 27 July 2021

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com or from BSI Customer Services, Tel:
+44(0) 20 8996 9001 or email cservices@bsigroup.com. British, International and foreign standards are also available from BSI
Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
https://standardsdevelopment.bsigroup.com/.

Full document details: 21/30424373 DC

http://www.avadocuments.com/doc/21-30424373-dc
http://www.avadocuments.com/doc/21-30424373-dc


Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.

Full document details: 21/30424373 DC

http://www.avadocuments.com/doc/21-30424373-dc
http://www.avadocuments.com/doc/21-30424373-dc


  

 EUROPEAN STANDARD NORME EUROPÉENNE EUROPÄISCHE NORM 

 
 DRAFT 
prEN 13450-1   
  June 2021 ICS 91.100.15; 93.100 Will supersede EN 13450:2002

English Version  Aggregates for railway ballast - Part 1: Characteristics Granulats pour ballasts de voies ferrées - Partie 1: Caractéristiques  Gesteinskörnungen für Gleisschotter - Teil 1: Produktstandard 
This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee CEN/TC 154.  If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.  This draft European Standard was established by CEN in three official versions (English, French, German). A version in any other language made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same status as the official versions.  CEN members are the national standards bodies of 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, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.  Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to provide supporting documentation.  
Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and shall not be referred to as a European Standard. 

 EUROPEAN COMMITTEE FOR STANDARDIZATION C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G    
CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

© 2021 CEN All rights of exploitation in any form and by any means reserved worldwide for CEN national Members. Ref. No. prEN 13450-1:2021 E

Full document details: 21/30424373 DC

https://doi.org/10.3403/02727107?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30424373-dc
http://www.avadocuments.com/doc/21-30424373-dc


prEN 13450-1:2021 (E) 

2 

Contents Page 

European foreword ............................................................................................................................................ 3 

1 Scope .......................................................................................................................................................... 5 

2 Normative references .......................................................................................................................... 5 

3 Terms, definitions, symbols, and abbreviated terms .............................................................. 6 
3.1 Terms and definitions ......................................................................................................................... 6 
3.2 Symbols and abbreviated terms ...................................................................................................... 8 

4 Characteristics ....................................................................................................................................... 9 
4.1 Particle size, shape and density ....................................................................................................... 9 
4.1.1 Particle size ............................................................................................................................................. 9 
4.1.2 Particle shape ....................................................................................................................................... 10 
4.1.3 Particle density .................................................................................................................................... 11 
4.2 Resistance to fragmentation ........................................................................................................... 12 
4.2.1 General.................................................................................................................................................... 12 
4.2.2 Los Angeles coefficient ...................................................................................................................... 12 
4.2.3 Impact value ......................................................................................................................................... 12 
4.3 Resistance to attrition ....................................................................................................................... 13 
4.4 Cleanliness............................................................................................................................................. 13 
4.4.1 General.................................................................................................................................................... 13 
4.4.2 Composition .......................................................................................................................................... 13 
4.4.3 Content of fine particles ................................................................................................................... 13 
4.4.4 Fines content ........................................................................................................................................ 14 
4.5 Durability ............................................................................................................................................... 14 
4.5.1 General.................................................................................................................................................... 14 
4.5.2 Water absorption ................................................................................................................................ 14 
4.5.3 Resistance to weathering - Magnesium sulfate soundness.................................................. 14 
4.5.4 Freeze – thaw resistance .................................................................................................................. 15 
4.5.5 Resistance to “Sonnenbrand” ......................................................................................................... 16 

5 Sampling and testing methods ....................................................................................................... 16 

6 Assessment and Verification of Constancy of Performance - AVCP .................................. 16 
6.1 General.................................................................................................................................................... 16 
6.2 Assessment of performance ............................................................................................................ 17 
6.2.1 General.................................................................................................................................................... 17 
6.2.2 Test samples, testing and assessment criteria ......................................................................... 17 
6.3 Verification of constancy of performance .................................................................................. 18 
6.3.1 Factory production control (FPC) ................................................................................................. 18 
6.3.2 Initial inspection of factory and of FPC ....................................................................................... 21 
6.3.3 Continuous surveillance of FPC ..................................................................................................... 22 

7 Marking, labelling and packaging ................................................................................................. 22 

Annex ZA (informative)  Relationship of this European Standard with Regulation (EU) 
No.305/2011 ......................................................................................................................................... 23 

Bibliography ....................................................................................................................................................... 27 

Full document details: 21/30424373 DC

http://www.avadocuments.com/doc/21-30424373-dc
http://www.avadocuments.com/doc/21-30424373-dc


prEN 13450-1:2021 (E) 

3 

European foreword 

This document (prEN 13450-1:2021) has been prepared by Technical Committee CEN/TC 154 
“Aggregates”, the secretariat of which is held by BSI. 

This document is currently submitted to the CEN Enquiry. 

This document will supersede EN 13450:2002 and EN 13450:2002/AC:2004. 

The most significant technical changes compared to EN 13450:2002 include: 

a) Complete structural and editorial revision; 

b) Harmonization of vocabulary and Annex ZA to be consistent with Regulation (EU) 305/2011 on 
construction products (CPR); 

c) Improvement of the consistency with the aggregate standard EN 17555-1; 

d) Unification of definitions which were common across aggregate standard EN 17555-1; 

e) Updating and improving references to supporting test methods; 

a) Modification of the definition of “recycled railway ballast”; 

f) Modification of classes for grading; 

g) Modification of Tables 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, due to changes in the class names and due to the 
introduction of new classes for flakiness index, percentage of crushed particles, Los Angeles 
coefficient, resistance to impact and micro Deval coefficient; 

h) Addition of new Clauses 4.1.2.4 “Percentage of crushed particles”, 4.5.4 “Freeze-thaw resistance”; 

i) Addition of new Tables 11, 12, 13, 14, and 15; 

j) Revision of Clause 4.5.5 “Sonnenbrand”; 

k) Removal of clauses referring to dangerous substances; 

l) Removal of simple petrographic description from the characteristics and inclusion instead under the 
marking, labelling and packaging clause; 

m) Removal of Annex A (informative) “Sampling railway ballast at the construction site either from a 
railway wagon or from the track”, Annex B (informative) “Guidance on interpretation of results when 
samples of railway ballast have been taken from railway wagon or from track”, Annex C (normative) 
“Conditions to be applied to the test procedure specified in EN 1097-2:2010 for testing the Los 
Angeles coefficient of railway ballast”, Annex D (normative) “Conditions to be applied to the test 
procedure specified in EN 1097-2:2010 for testing the Impact value of railway ballast”, Annex E 
(normative) “Conditions to be applied to the test procedure specified in EN 1097-1:2011 for 
determination of the resistance to wear (micro-Deval) of railway ballast”; Annex F (normative) 
“Conditions to be applied to the test procedure specified in EN 1367-1 for determination of the 
resistance to freezing and thawing of railway ballast”, Annex G (normative) “Conditions to be applied 
to the test procedure specified in EN 1367-2 for the determination of the resistance of railway ballast 
to the magnesium sulfate test”, Annex H (informative) “Guidance on the freezing and thawing 
resistance of railway ballast” and Annex I (normative) “Factory production control”; 
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n) Modification of the clauses on Designation and description and on Marking, labelling and packaging; 

o) Restructuring of all clauses to be in line with the requirements of the Construction Product 
Regulation; 

p) Introduction of revised AVCP clauses and tables, although minimum test frequencies are almost 
unchanged. 

Provisions for other types of aggregates and their intended uses are specified in the following European 
Standards: 

— prEN 17555-1:2021, Aggregates for construction works — Part 1: Characteristics 

— prEN 13055:2021, Lightweight aggregates 

— prEN 13383-1:2021, Armourstone — Part 1: Characteristics 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association. 

For relationship with Regulation (EU) No. 305/2011 on construction products (CPR), see informative 
Annex ZA, which is an integral part of this document. 
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1 Scope 

This document specifies the characteristics of aggregates for use in the construction of the upper layer 
(superstructure) of railway track. 

With regard to the material source and production process, this document covers natural aggregate (see 
3.1.3), manufactured aggregate (see 3.1.4), recycled aggregates (see 3.1.5), and mixtures of these 
materials. 

Aggregates covered in this document are railway ballast (see 3.1.2). 

Railway ballast refers to aggregates where 100 % of the surface of the particles can be described as totally 
crushed (see 3.1.2) and that are obtained by processing natural, manufactured materials or recycled 
crushed unbound aggregates. 

Aggregates covered in this document are coarse aggregates (see 3.1.10). 

Railway ballast resulting of previously used railway ballast on site and without putting it on the market 
(reused railway ballast) is not covered by this document. 

This document does not cover: 

— natural and manufactured aggregates, having oven-dried particle density less than or equal to 
2,00 Mg/m3, as they are already specified in prEN 13055:2021, 

— recycled aggregates, with particle densities less than 1,50 Mg/m3, 

— aggregates with a nominal upper size greater than 90 mm, 

— armourstone, as this is specified in prEN 13383-1:2021, 

— aggregates for construction works, as these are specified in prEN17555-1:2021, 

— use of aggregates contained within reclaimed bituminous mixtures, as the reclaimed asphalt for use 
as a constituent of bituminous mixtures is already specified in EN 13108-8:2016, 

— use of aggregates as soil, 

— use of aggregates in earthworks, as these are specified in EN 16907:2018, Parts 1 to 6. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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. 

prEN 932-3:2021, Tests for general properties of aggregates — Part 3: Procedure and terminology for 
simplified petrographic description 

prEN 933-1:2021, Tests for geometrical properties of aggregates — Part 1: Determination of particle size 
distribution - Sieving method 

EN 933-3:2012, Tests for geometrical properties of aggregates - Part 3: Determination of particle shape - 
Flakiness index 

EN 933-4:2008, Tests for geometrical properties of aggregates - Part 4: Determination of particle shape - 
Shape index 

Full document details: 21/30424373 DC

https://doi.org/10.3403/30241876?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30165775?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/21-30424373-dc
http://www.avadocuments.com/doc/21-30424373-dc


prEN 13450-1:2021 (E) 

6 

prEN 933-5:2021, Tests for geometrical properties of aggregates — Part 5: Determination of percentage of 
crushed and broken surfaces in coarse aggregate particles 

prEN 1097-1:2021, Tests for mechanical and physical properties of aggregates — Part 1: Determination of 
the resistance to wear (micro-Deval) 

EN 1097-2:2020, Tests for mechanical and physical properties of aggregates - Part 2: Methods for the 
determination of resistance to fragmentation  

prEN 1097-6:2021, Tests for mechanical and physical properties of aggregates — Part 6: Determination of 
particle density and water absorption 

EN 1367-1:2007, Tests for thermal and weathering properties of aggregates - Part 1: Determination of 
resistance to freezing and thawing 

EN 1367-2:2009, Tests for thermal and weathering properties of aggregates — Part 2: Magnesium sulfate 
test 

EN 1367-3:2001,1 Tests for thermal and weathering properties of aggregates — Part 3: Boiling test for 
“Sonnenbrand basalt” 

EN 1367-6:2008, Tests for thermal and weathering properties of aggregates - Part 6: Determination of 
resistance to freezing and thawing in the presence of salt (NaCl) 

3 Terms, definitions, symbols, and abbreviated terms 

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:  

— ISO Online browsing platform: available at https://www.iso.org/obp  

— IEC Electropedia: available at https://www.electropedia.org/ 

3.1 Terms and definitions 

3.1.1 
aggregate 
granular material of natural, manufactured or recycled origin used in construction 

3.1.2 
railway ballast 
aggregate where 100 % of the surface of the particles can be described as totally crushed used in the 
construction of the upper layer (superstructure) of railway track 

3.1.3 
natural railway ballast 
aggregate for railway ballast from mineral sources that has been subjected to nothing more than 
mechanical processing 

                                                             
1 As impacted by EN 1367-3:2001/AC:2004. 
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3.1.4 
manufactured railway ballast 
railway ballast of mineral origin resulting from an industrial process involving thermal or other 
modification 

Note 1 to entry: Manufactured aggregates (not including added filler) are of different types, including those, 
namely air-cooled blast furnace slags, steel slags and foundry cupola furnace slags, for which this standard defines 
application of specific test methods to cover some essential characteristics. 

3.1.5 
recycled railway ballast 
railway ballast resulting from the processing of inorganic mineral material previously used as railway 
ballast in the upper layer (superstructure) of the railway track 

Note 1 to entry: Railway ballast resulting of previously used railway ballast on site and without putting it on the 
market (reused railway ballast) is not covered by this document. 

3.1.6 
railway ballast size 
designation of railway ballast in terms of lower (d) and upper (D) sieve sizes expressed as d/D 

Note 1 to entry: Sieve sizes are selected from those in EN 933-2:2020. 

Note 2 to entry: This designation accepts the presence of some particles which are retained on the upper sieve 
(oversize) and some which pass the lower sieve (undersize). 

3.1.7 
grading 
particle size distribution expressed as the percentages by mass passing a specified set of sieves 

3.1.8 
fine particles 
particle size fraction of railway ballast which passes the 0,5 mm sieve 

3.1.9 
fines 
particle size fraction of an railway ballast that passes the 0,063 mm sieve 

3.1.10 
coarse aggregate 
designation given to the larger aggregate sizes with D greater than 4 mm and d greater than or equal to 
1 mm 

3.1.11 
particle size fraction 
fraction of an aggregate passing the larger of two sieves and retained on the smaller 

Note 1 to entry: The lower limit can be zero. 

3.1.12 
oversize 
part of the aggregate retained on the upper of the limiting sieves used in aggregate size description 
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