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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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Introduction

Modern transportation systems, including the railway, are constructed with the pre
maintaining the functions required for public service under the designed usage condit

requisite of
ions and/or

when faced with the expected external effects of natural phenomena that were taken into account at
the time of their design. Such natural phenomena include earthquakes or extreme weather events. In
case of events caused by natural phenomena, functional damage to transportation systems can occur,

adversely affecting lives and societies.

There are no predlctlve SIgns for many natural phenomena events, espec1ally e

earthquakes including aftershocks can affect society for an extended period of time whe

dam
infre
cons

hge to transportation systems occurs. Compared to other natural phenomenajeart
quent. As such, it is difficult to obtain experience-based knowledge for improving inf
[ruction countermeasures for resisting future events reliably.

Because of the nature of earthquakes, it is difficult to predict the scale and timing of
trangportation systems. Therefore, due to potentially significant effects on society, the p
implementation of countermeasures to restrict damage and to reduce the risk due to eat
esseltial for transportation systems.

Railyay operators aim to provide a safe and reliable transport service. In doing so, t
take|into account the reliability of the railway service for customers (passengers and

arthquakes.
 forecasting
blogy. Large
re extensive
hquakes are
brmation on

damage to
lanning and
thquakes is

hey need to
consignors)

and railway owners. This aim should be achieved as_far” as possible even under irregtilar railway

operption conditions. One case in which irregular railway operation conditions are expe
due fo earthquake events. This is potentially the case not only for a specific area/countr
expefienced a large earthquake event before, but also for other areas/countries withd
expefience of significant earthquake events, but for which a risk of exposure to ground sh
For these areas/countries, a significant seisinic potential and a significant risk of exposur

shakjng can be present. Therefore, in order to reduce a customer’s risk in relation to earti

planning of any countermeasures forFailway operation becomes an important issue for co

Convlersely, the solution to the above issue is hampered by the lack of standards, guidar
entation available to thepublic. In order to help to reduce the potential risk due to ¢
fo thereby improve the reliability of a railway service and to protect the reputatio
inesses, the establisiiment of an internationally accepted and publicly available ¢
tial.

cted is that
y which has
ut previous
nking exists.
e to ground
quakes, the
sideration.

ce, or other
arthquakes,
h of railway
locument is
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Railway applications — Concepts and basic requirements
for the planning of railway operation in the event of
earthquakes

1 Scope

This
in or
seisn
scop

NOT]H
the s¢

This
Furt
safet
Ther]

2 Normative references

Ther

3.1
railv
contl

Note
infra
for tH

Terms and definitions

document specifies the concepts and basic requirements for the planning of railwa3
der to reduce risk in the event of earthquakes. This excludes regions where the-cong
hic hazard for railway operation are low or non-existent. The definition of such regiong
e of this document.

The stages defined for consideration of the countermeasures necessary, for the safe m
bismic hazards can also be relevant for dealing with other natural phenomena.

document includes only operational measures and excludes\any infrastructure
hermore, this document does not include specific measures which ensure, without faj
y or which provide protection against railway-operatiohal damage caused by ¢
efore, residual risk can remain.

e are no normative references in this document.

he purposes of this document, the-folowing terms and definitions apply.
nd IEC maintain terminological-databases for use in standardization at the following g

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

EC Electropedia: ayailable at http://www.electropedia.org/

yay operation
‘ol and mafiagement of the railway service

btruCture, traffic management and signalling, provision and maintenance of rolling stock,

y operation
equences of
is out of the

hnagement of

b measures.
|, passenger
arthquakes.

ddresses:

1 to entry: In this context, railway operation includes responsibility for managing and maintajning railway

and services

eltransport of goods and/or passengers by rail. In countries where these responsibilities arg

provided by

diffe

3.2

ent parties, tne tasks defined 1n tnis document snould be divided accordingty.

operator
party responsible for railway operation (3.1)

3.3

operational restriction
application of a speed restriction or an operation suspension to trains according to relevant operational
procedures in order to improve the safety of the trains or to reduce the risk

© ISO

2020 - All rights reserved
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3.4

operational condition

operational mode which depends on the permitted running velocity of a train on a particular section of
the network

Note 1 to entry: Operational condition consists of two modes: regular and irregular conditions (3.5 and 3.6).

3.5
regular condition
condition in which trains can operate at the maximum permitted line speed

3.6
irregular condition
condition in|which an operational restriction (3.3) is enforced due to an unusual situation

3.7
ground motion strength index
set of measyres to represent ground motion strength utilized in decision-making

EXAMPLE Seismic peak ground acceleration.

3.8
threshold
pre-defined|value for the strength of ground motion for deciding the operational restriction (3.3)

39
earthquake information
perception and/or physical information for earthquakes

EXAMPLE Perception of ground shaking, values of ground motion strength indices (3.7), earthquake spurce
parameters sjuch as origin time, hypocentre or epicentre location and magnitude.

4 Definition of stages for planning of railway operation

4.1 Genefal

This clause defines the following five)cyclic stages which are needed to consider the countermeagures
necessary fqr railway operation during the time period of an earthquake (see Figure 1).

— Stage 1{Detection of earfhquake
— Stage 2{Decision for\gperational restriction
— Stage 3{Implenientation of operational restriction

— Stage 4{InSpection

— Stage 5: Resumption of regular condition

In Figure 1, the small black circles indicate “stages”, while the broken line arrows represent operational
“conditions”. The stages here refer to a series of actions implemented by operators for railway operation
during and after an earthquake event. The condition switches at Stage 3 or 5 as shown in Figure 1.

2 © IS0 2020 - All rights reserved
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Irregular
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Implementation

of operational

restriction

5 o

Figure 1 — Stages and conditions

4.2 | Stage 1: Detection of earthquake

The purpose of Stage 1 is to detect an earthquake occurrence and to obtain event informatjon.

4.3 | Stage 2: Decision for operational restriction

Th SOPETEN £Croca D tota donida b ot o oo o o oo € oot o o] oo bl o S o o i d h h
e ptf PUSCOT otagCZ TS5 tU Gt IO CvWIICTICT OT 1ot a Ssarct optratroTrar COTIUTtIoOIr 15 1 cquItT and wnic

mode of irregular condition shall be implemented (speed restriction or operation suspension) using the

earthquake information obtained at Stage 1.

4.4 Stage 3: Implementation of operational restriction

The purpose of Stage 3 is to change to irregular condition (speed restriction or operation suspension) if

itis decided as being necessary at Stage 2.

4.5 Stage 4: Inspection

The purpose of Stage 4 is to inspect the condition of railway facilities in order to provide information on
whether railway operation can be resumed under regular or irregular conditions.

© IS0 2020 - All rights reserved
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4.6 Stage 5: Resumption of regular condition

The purpose of Stage 5 is to return to regular condition based on the information gathered in the
previous stages.

5 Concepts for planning of railway operation

5.1 General

Operators should change to a safer operational condition without delay. Operators should make efforts
to minimizg

regular opera

5.2 Basid

Operators c
develop the
updated def

The basic pl

traffic f
passeng

infrastn

the risk to satety and economic loss to customers and operators, and should reve
tion immediately after it is considered safe to do so.

plan

an develop a basic plan which includes consideration of the factors thatiare necessa
procedures for the railway operation during an earthquake event. The’basic plan m
ending on the situation.

hn may include consideration, for example, of:
requency;
er density;

ucture vulnerability;

economfic and social impact;

earthqy
damage
line spe

cost effq

The basic pl

5.3 Deve

ake information for past/predicted events;
due to past/predicted earthquakes;

ed;

pctiveness.

hn is not mandatory.

opment of procedures for railway operation

53.1 Ge

eral

Operators slouldiestablish the procedures of railway operation for each stage in advance of earthqu
Implementaftion of the spec1f1c stages operatlonal procedures and ba51c requirements for rai

rt to

ry to
hy be

hkes.
lway

thain

practices in that area/country See Annex A for add1t10nal 1nformat10n of the procedures 1mplemented
in some countries.

It is common for a number of operators to be involved in railway operation during an earthquake event.
The developed procedures should thus be shared among the concerned operators who are responsible
for each task. Operators can promote dissemination and training for the developed procedures to
efficiently apply them in case of earthquake events.

© IS0 2020 - All rights reserved
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5.3.2 Factors considered for all stages

Factors related to railway operation are shown below (see 5.3.3 to 5.3.7). Other factors that are relevant
to the management of railway operation can be considered if necessary, including:

5.3.3 Stage 1: Detection of earthquake

For fhe railway operation procedures, operators shall determine how to quickly obtain
inforymation, and should guarantee the means for reporting information accurately and 3
possjble to the parties responsible for the decision for.gperational restriction.

5.3.4 Stage 2: Decision for operational restriction

Operfators shall consider how to determine, the operational restriction. Operators should
inforjmation necessary to support theirsdecisions, including the use of the ground moti
indides when available. The thresholds:fer decisions shall be set suitably, considering the
dete¢tion method, the impact on railway operation due to ground motion and the possibilif]
to the railway facilities.

5.3.§ Stage 3: Implementation of operational restriction

Operfators shall define«tlie procedure for changing the operational condition from regular
as soon as possible, when operational restriction is decided to be necessary.

5.3.4 Stage4:Inspection

Operjatorsyshall establish appropriate inspection procedures which take into account th
strug¢ture.of an operator and the necessary resources needed to return the operational
regularas soon as possible, as well as the measured or estimated level of ground motion sty

corporate structure;
resourcing and staffing requirements;
tools, devices and equipment;

operational procedures;

¢ommunication procedures;
ground motion strength indices;
thresholds for the decision;

objectives and roles of the concerned parties.

¢mergency contact network among all concerned operators and relevant organizationy;

earthquake
s rapidly as

tonsider the
on strength
earthquake
y of damage

to irregular

e corporate
rondition to

ength along

the line (when this is available).

5.3.7 Stage 5: Resumption of regular condition

Operators shall develop a procedure for deciding that the resumption of regular condition is possible.

6

Basic requirements for planning of railway operation

6.1 General

This Clause describes the basic requirements for railway operation at each stage.

© IS0 2020 - All rights reserved
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6.2 Stage 1: Detection of earthquake

Operators shall always be able to obtain information about the occurrence of an earthquake. In addition
to the alarms issued by the staff with a direct perception of seismic shocks, earthquake detection may
be obtained either by a specific system installed by the operators, or by exploiting sensors installed
by other authorities, or by a combination of these options. When a specific system is installed by the
operator, the operator shall make efforts to maintain the function of earthquake detection and the
method of communication.

6.3 Stage 2: Decision for operational restriction

Operators ghall make a decision regarding operational restriction as quickly as possible whgn an
earthquakefis detected. The decision can be automatically implemented. The decision shall be promptly
transmitted to the concerned operators.

6.4 Stage 3: Implementation of operational restriction

Operators ghall change the operational condition to irregular without unduéydelay as necegsary,
as a result jof the decision for operational restriction. Operational restriction can be automatically
implemented. The decision result should be communicated as early as‘possible to the operptors
concerned.

6.5 Stage 4: Inspection

After operdtional restriction is implemented, operators shall confirm whether or not thefe is
earthquakejinduced damage to the railway facilities and“>whether there are residual risks for
railway opefation. The inspection result and/or the decision made based on the inspection should be
communicated to the concerned parties so that there is.&shared understanding of the situation.

6.6 Stage 5: Resumption of regular condition

Operators npay change the operational condition from irregular to regular if the inspection confirms
that there ig either no damage or an acceptable level of damage to railway facilities and that the [risks
to safety aie acceptable for regular,operation. The information should be communicated with the
concerned gperators as soon as the deeision to change the operational condition is made.

6 © IS0 2020 - All rights reserved
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Annex A
(informative)

Examples of actions implemented for the five stages

A.1 China

An example of actions implemented for the five stages in China is shown in Table A.1.

© IS0 2020 - All rights reserved 7
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A.2 France

An example of actions implemented for the five stages in France is shown in Table A.2.
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A.3 Italy

An example of actions implemented for the five stages in Italy is shown in Table A.3.

© IS0 2020 - All rights reserved 11


https://standardsiso.com/api/?name=947e3010d854c1e4157aff049bd8fec8

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Definition of stages for planning of railway operation
	4.1 General
	4.2 Stage 1: Detection of earthquake
	4.3 Stage 2: Decision for operational restriction
	4.4 Stage 3: Implementation of operational restriction
	4.5 Stage 4: Inspection
	4.6 Stage 5: Resumption of regular condition
	5 Concepts for planning of railway operation
	5.1 General
	5.2 Basic plan
	5.3 Development of procedures for railway operation
	5.3.1 General
	5.3.2 Factors considered for all stages
	5.3.3 Stage 1: Detection of earthquake
	5.3.4 Stage 2: Decision for operational restriction
	5.3.5 Stage 3: Implementation of operational restriction
	5.3.6 Stage 4: Inspection
	5.3.7 Stage 5: Resumption of regular condition
	6 Basic requirements for planning of railway operation
	6.1 General
	6.2 Stage 1: Detection of earthquake
	6.3 Stage 2: Decision for operational restriction
	6.4 Stage 3: Implementation of operational restriction
	6.5 Stage 4: Inspection
	6.6 Stage 5: Resumption of regular condition
	Annex A (informative)  Examples of actions implemented for the five stages

