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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.

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 269, Railway applications, Subcommittee SC 2, 
Rolling stock.

This second edition cancels and replaces the first edition (ISO 20138-1:2018), which has been technically 
revised.

The main changes are as follows:

—	 ISO 24478 has been added to Clause 2;

—	 new terms “brake subsystem” and “mean swept radius” have been added to Clause 3;

—	 Clause 4 “Symbols” with Table 1 have been revised;

—	 the symbols that are explained in Table 1 have been deleted from formulae keys;

—	 Clause 5 “Stopping and slowing distances calculation” has been revised;

—	 Clause 6 “Stationary braking” has been revised;

—	 Annex A “Methodology of stopping and slowing distance calculation” has been revised;

—	 Annex B “Workflow for stationary brake calculations” has been revised;

—	 Annex C “Examples for brake calculation” has been revised;

—	 Annex D “Calculation of braking forces (non-stationary)” has been revised;

—	 Annex  E “Additional results for stationary brake calculation for rail vehicle or unit with a different 
relationship between braking force and load per wheelset“ and Annex  F “Tread brake with different 
lever length ratios” have been added;

—	 the Bibliography has been revised.

A list of all parts in the ISO 20138 series can be found on the ISO website.
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Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The objective of this document is to enable the railway industry and operators to work with common 
calculation methods.

This document (i.e. ISO 20138-1) and ISO 20138-2 complement each other but also can be used separately, 
depending on the requirements of the user.

—	 In this document, the braking force equals the retarding force, as the assumed braking forces used in a 
brake calculation never exceed the values which can be transferred by the assumed wheel/rail adhesion.

—	 ISO 20138-2 details the step by step calculation methodology utilizing instantaneous values of braking 
force provided by each operational brake system throughout the stopping or slowing time.
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