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The scope of this presentation is to describe the
present state of the European Standard

EN 15129: Anti-seismic devices (to be used in
structures erected in seismic areas and
designed in accordance with Eurocode 8: Design
of Structures for Earthquake Resistance).

Scope

It is within the Scope of this lecture also the
comparison between EN15129 and the
American AASHTO Guide Specification for
Seismic Isolation Design.



UNI EN15129
Anti-seismic devices

AASHTO

Effective and 
mandatory in all 

the CEN Member 
States (Switzerland 

included) from 
August 1st, 2011.

An updated version of the 

EN15129 

from September 2016 is under the period of 
Public Enquiry

and will be released early next year. 



An editorial and light-technical
updating has been completed

TC340, which is the European Committee for the 
development of the Norm, through the activation of a 
specific Working Group, namely WG5, has just completed
the updating of EN15129.
All State Members participating to working meetings have:
- Submitted comments to the Secretary of TC340-WG5;
- Voted on the acceptability of the comments received

during plenary meetings.

TC340 and WG5 groups

TC340 and WG5 at work. As present Chair of TC340 let me address my thankful
acknowledgment to WG5 for the qualified work carried out in updating the EN15129 .
A special thank also to the Convenor of WG5, Mr. Renzo Medeot, for the availability of the
base material for this presentation.



An editorial and light-technical
updating has been completed

The goals of the present updating phase (completed in 
June 2016 with the submission to CEN of the updated
version of EN15129) were:

1. Amend typos;
2. Amend light technical inconsitencies or faults;
3. Amend reported difficulties in Norm interpretation;
4. Identify possible inconsistencies with Eurocode 8 to 

be amended now or in a close future.

An editorial and light-technical
updating has been completed

In the first phase of review, all comments and notes 
formulated by the members of the WG5 were marked as:

1. Accept;
2. Postpone;
3. Decline.



An editorial and light-technical updating
has been completed

An editorial and light-technical updating
has been completed



EN15129 updating
has been completed from 
the side of TC340-WG5 

and submitted to 
CEN (European Committee on Standardization)

The Public Enquiry phase is presently ongoing and 
will end on January 2017.

The new version of EN15129 will be available in 2017.

In January 2017 a new phase
will begin with a scheduled

timeframe of 5 years
(end by 2022)

EN15129 will be updated with the introduction of a 
number of new topics such as, tentatively:

• Fire behaviour;
• Devices for special constructions;
• Devices for strategic constructions;
• Non structural components;
• Reference to ISO9001 for a general rearrangement of 

the layout;
• Etc…



In recent times a greater
and increasing attention
is given to seismic
engineering with the aim
of protecting not only
human life but also the
value of our built world.

Today we can boast a
better understanding of
the seismic behaviour of
structures together with
an improved knowledge
of the characteristics of
the seismic action.



In relation to these two aspects, newly developed
design strategies have been devised and
implemented based on the use of special
mechanical devices to be included in the
structural system in order to:

- change its overall response with the reduction of input 
forces (e.g. seismic isolators) 

- dissipate most of seismic input energy (e.g. dissipative 
bracings, hydraulic dampers)

- provide a different behavior under service and 
seismic actions (e.g. shock transmitters)

- preserve value as a whole…and ensure immedite
occupancy



1- Reduction of input force – base isolation
POSSIBLE STRATEGIES

2- Energy dissipation – damping
Elastomeric isolator                     Sliding isolator

3- Differentiation of in-service response
Hydraulic dampers Dissipative bracings

Shock transmitters Sacrificial restraint



Newly conceived design strategies could not
have found useful application without a
parallel development of the hardware needed
to implement them.

Industry and Research are investing
considerable resources in this field,

creating or improving a series of devices to
seismically protect any kind of structures and
preserve not only human life but also the value
of the building together with all its components.

Design for Value Protection
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A number of “Rules” ultimately come to nest in
documents of increasing importance like:

• recommendations

• guidelines

• standards



EN15129: when the story begins

Within the spirit of the above, in March, 1992,
the Italian Standardization Institute (UNI)
forwarded to the European Committee on
Standardization (CEN) a formal request calling
for the creation of a Technical Committee
charged with drafting a norm to cover anti-
seismic hardware.
The first meeting of the officially nominated
Technical Committee - TC340 - finally took
place in Vienna on October, 1993.

The following recomendations were specified
as leading criteria for the development of the
EN15129 by CEN

a) A performance oriented Norm is highly
recommended;

b) only those characteristics which can be
measured and quantified by an
acknowledged method shall be included in
the Standard;

c) EN15129 must represent an objective state-
of-the-art and thus must not exclude any
systems whose validity can be proved.



Unfortunately, the answer cannot be a totally
positive one.
EN15129 represents today a good
compromise between "product oriented" and
"performance oriented" requirements that can
result in full observance of criteria (b) and (c).

An important observation about general
criteria regards the fact that the European
Standard on Anti-seismic Devices should be
harmonized with the Eurocodes (hereinafter
referred to as ECs), particularly in what
relates to EC8 – Design of Structures for
Earthquake Resistance dealing with buildings
and bridges endowed with seismic isolation
systems, whose logical implementation it
represents.



Structure of the Standard

The structure of the European Standard on Anti-
seismic Devices has been modified several times.

Presently it includes the following sections:

1. Scope

2.  Normative references

3.  Terms and definitions, symbols and abbreviations

4.  General design rules

5) Rigid connection devices

6) Displacement dependent devices

7)   Velocity dependent devices

8)   Isolators

9) Combination of devices

10) Evaluation of conformity

11) Installation 

12) In-service inspection



Informative Annexes accompany the various
Sections of the Standard, in order to provide
useful comments and explanations to the
reader.

Let’s now enter more in details into the different
sections of EN15129.

“This European standard covers the design of
devices that are provided in structures with the
aim of modifying their response to the seismic
action.
It specifies functional requirements and general
design rules in the seismic situation, material
characteristics, manufacturing and testing
requirements, as well as acceptance,
installation and maintenance criteria […]”.

Scope (Sect. 1)



General design rules are defined in Section 4 of
the Standard and are consistent and strictly
related to those stated in the EN 1998, Part 1:
Buildings and Part 2: Bridges, particularly for
devices used in seismic isolated structures,
which are dealt within specific sections.

General Design Rules (Sect.4)

According to the two limit states referred to in
EC8, EN 15129 considers as fundamental the
following types of requirements:

Both are referred to the relevant seismic
intensities defined in EN 1998-Part 1 for the
- Ultimate Limit State and for the
- Damage Limitation State respectively.

• No failure requirement

• Damage limitation requirement



Reliability differentiation is required for
different types of buildings or civil engineering
works and is implemented by classifying
structures into different importance categories.

To each category, an importance factor γI is
assigned and applied to the seismic action.

This γI factor is included in the seismic actions
effects on the devices.

The values of the factor γI are recommended in
the corresponding parts of EN 1998.

In order to comply with this requirement,
according to EN 1998-1 (buildings) a
magnification coefficient γx=1,2 shall be
applied to the design seismic action effects on
the devices and their connections to the
structure.

In EN 1998-2 (bridges), the reliability factor is
called γIS and its recommended value is 1,5.



Finally, in Section 4, “General Design Rules”,
specific concern is given to Validation of Anti-
seismic Devices.

Any type of device shall be subjected to a
technical validation procedure, which shall
include elements proving that the device
conforms to its functional requirements to
obtain the Certification of Conformity that
allows the Manufacturer to affix the “CE
Marking” on the devices.

CERTIFICATION OF CONFORMITY TO EN 15129 

CERTIFICATION OF CONFORMITY TO EN 15129 

After the coming in force of EN 15129 as harmonized 
standard in August 2011 the compliance of anti-
seismic devices to EN15129 is mandatory in the 
Countries of the European Union. 

The Certification of Conformity of anti-seismic devices 
to EN 15129 shall be performed by a Third Party (the 
Notified Certification Body) in accordance with the 
scheme defined in the Annex ZA of the standard, by 
means of initial type testing and approval of the control 
system of the production process established by 
manufacturer. 



TASKS FOR MANUFACTURER

EN15129 prescribes that the manufacturer shall 
establish and maintain a permanent Factory 
Production Control (FPC) system to ensure that 
the manufactured products keep the compliance 
with the stated performance characteristics.

Tasks under the responsibility of the manufacturer 

TASKS FOR NOTIFIED BODY

Certification of a product is a mean of providing 
assurance that it complies with specified 
requirements stated in the relevant standards. 
According to the product certification scheme of EN 
15129, the tasks of the Notified Bodies include 
performing of tests to evaluate the performances of 
the anti-seismic device and the assessment, 
approval and continuous surveillance of the 
manufacturer’s Factory Production Control. 



TASKS FOR NOTIFIED BODY

Initial Type Tests shall be performed at the beginning 
of the production of a new device or at the beginning 
of a new method of production (where this may affect 
the stated properties). However tests previously 
performed in accordance with the provisions of EN 
15129 may be taken into account. 

Tasks under the responsibility of the Notified Body

Initial Type Tests under the responsibility of the Notified Body: characteristics and 
methods of assessment 

TASKS FOR NOTIFIED BODY



The Anti-seismic Devices
EN15129 groups the devices into “cathegories" on the
basis of their specific features or the common
principles governing their functioning.

Rigid Connection Devices

Rigid Connection Devices 

Permanent Connection Devices

Temporary (Dynamic) 
Connection Devices

Fuse (Sacrificial) Restraints



Displacement Dependent Devices

Displacement 
Dependent 
Devices 

Linear Devices

Non-linear Devices

Velocity Dependent Devices 

Velocity 
Dependent 
Devices 

Fluid Viscous Dampers

Fluid Spring Dampers



Isolators

Isolators

Elastomeric Isolators

Sliders

LDRBs

HDRBs

Flat Surface Sliders

Curved Surface Sliders

However, it should be emphasized that the lack of
inclusion of a type of device within EN15129 does
not necessarily imply its being excluded from the
European market.
It only means that a need arises for a European
Technical Approval (ETA) presently referred to as
European Technical Assessment.



What is an ETA?
The European Technical Assessment (ETA) is a document providing 
information about the performance of a construction product, to be 
declared in relation to its essential characteristics. This definition is 
provided in the new Construction Products Regulation 
(EU/305/2011) entered into force on 1st of July 2013 in all European Members 
States and in the European Economic Area.
The ETA provides a way for the manufacturer to CE-mark a product. The 
ETA can be issued in the following cases:
The product is not or not fully covered by any harmonised technical 
specification such as European Assessment Documents (EADs) or European 
Standards (hENs)
The product is covered by a European Assessment Document (EAD)
The ETA is valid in all 28 European Member States and those of the European 
Economic Area, as well as in Switzerland and Turkey. The ETA can be 
obtained upon request by a manufacturer (or its authorised representative) in 
countries where a Technical Assessment Body (TAB) has been designated 
according to the Construction Products Regulation. The ETA is the basis for a 
Declaration of Performance (DoP) to be drawn up by the manufacturer.

Comparison between US and European 
Standards in Seismic Engineering

The comparison between the American Norm:
• AASHTO-Guide Specifications for Seismic

Isolation Design;

and the European Norm
• EN 15129: Anti-seismic devices,
is carried out in the following, focusing on their
main characteristics, as well as highlighting the
differences in the different approaches adopted
for their drafting.



UNI EN15129
Anti-seismic devices

AASHTO

VS

It has to be mentioned that in the process of
standardization of anti-seismic devices, the
U.S. has the merit of being the first to reach the
status of Norm (1991).

Due to time restraints, this presentation cannot
illustrate the history of the development of the
two Norms compared in the following.



The GS, which was written as an extension of to
the AASHTO Standard Specifications for
Highway Bridges, Division1-A: Seismic Design,
can effectively be considered the first norm to
supply the requirements for the design,
construction and testing of anti-seismic devices
(i.e. the seismic hardware).

However, the Guide Specifications are not solely
dedicated to seismic hardware, but also – and
above all − give the fundamental requirements
for seismic isolation design of bridges.
The part dedicated to seismic hardware is less
than half of the entire document.

On the opposite, in Europe the approach to this
matter is quite different and the design of
structural elements and the design of anti-
seismic devices are treated in 2 separate
Norms.
It is known that the fundamental requirements
for seismic isolation design of structures are
dealt within Eurocode 8, Part 1 (buildings) and
Part 2 (bridges), while the design of anti-seismic
devices (seismic hardware) are covered in

EN 15129



Advantages and disadvantages of the two
approaches mentioned before can be
summarized as follows:

• All-comprehensive Norms should implicitly
guarantee internal consistency and full
coherence between structural performance
and device performance, i.e. between
structure and seismic hardware.
Separate Norms can guarantee such
consistency only if full harmonization is
provided.

• On the contrary, specific norms for clearly
identified devices can provide a more
coherent approach and potential
economical advantages for manufacturers
and purchasers due to the highest level of
standardization for different products.



A first, rough parameter of evaluation can be
found in the number of pages of the 2 different
norms.

This parameter cannot directly be considered
as an “index of quality”. However it can give an
approximate idea of the associated level of
detail.

Size of the two Norms

American Guide Specifications for Seismic Isolation Design

European Standard on Anti-seismic Devices
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Guide Specifications, in their first versions,
certainly fell into the category of “product
oriented” Norms.

EN15129 may be defined as a norm with a
strong orientation towards the “performance”
approach, but with some indulgence to the
“product” approach.

Conceptual Approach

In the Guide Specifications there isn’t a distinct
section dedicated to the General Design Rules,
in which are listed the fundamentals of design
common to all devices.

In practice, there are two Sections that deal
with General Design Rules, namely:

8. Design Properties of the Isolation System

12.  Other Requirements

General Design Rules



In the Guide Specifications, concepts like:

• Damage Limitation State

which are treated in EN15129, are disregarded.

• Reliability Differentiation

• Increased Reliability

In both the norms a specific concern is given
to the validation of anti-seismic devices and
there are three kind of tests to be performed
on the devices, but they are called in different
ways.

Correlation amongst the type of tests in the 
Guide Specifications and EN 15129



In general, the tests specified in EN 15129 are
well defined and leaded by stringent
procedures while Guide Specifications leaves
wide space to the Designer/Engineer to
approve the suitability of devices.

Again, the two Norms being compared differ
substantially in the approach adopted for the
re-centring capability of isolation systems.

In the Guide Specifications (under section
12.2-Lateral restoring force) two requirements
are cited, which can be better illustrated
through a graphical representation.



Graphical representation of recentring Capability Evaluation according  to 

Guide Specifications for Seismic Isolation Design (p.24)

The period associated with the 
minimum tangent stiffness shall be 
lesser than 6 s.

W = total vertical
design load for the 
device (DL+LL)

Guide Specifications displays an empirical
approach rather than a theoretical one, valid
for a class of devices for which the restoring
force increases with displacement – in other
words, that which uses a spring-like restoring
force – as it is asserted in the Commentary.

A third re-centering capability verification
criterion for those systems with constant
restoring force.



Let’s consider the case of the curved surface
sliding isolator (i.e. the Friction Pendulum® ).

The stiffness for this type of isolator is
constant and equal to k = W/R. Thus, the
requirement (2) is satisfied when:

2 2 80
d Edk d W d W

F
R

⋅ ⋅∆ = = ≥

that is:

We conclude that according to the Guide
Specifications the re-centering capability of a
Friction Pendulum® device is independent
from the value of its dynamic coefficient of
friction μdyn.

Ed

R
d

40
≥

where dEd is the design displacement.

This is obviously a paradox.



Conversely, the energy-based approach in the
EN 15129, leads to the following expression;

As we can see, in the case of energy-based
approach the re-centring capability of the
Friction Pendulum® depends also on the
dynamic coefficient of friction μdyn, as it is
obvious.
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Type of devices covered by the Standards

The structure of the Guide Specifications is
quite linear, in part because it essentially
covers only two categories of devices:

- Elastomeric Bearings

- Sliding Bearings

The structure of the EN 15129 is quite well
articulated and aims to cover all types of
Seismic Hardware in existence and even
leaves a door open to future progress.



CONCLUSIONS

• Modern seismic design strategies, such as 
Seismic Isolation and Energy Dissipation, have 
been devised and implemented with the use of 
special mechanical devices able to change and 
control the seismic response of structures

• Newly conceived design strategies could not 
have found useful application without a 
parallel development of the seismic hardware 
needed to implement and the drafting of 
Norms addressed to their appropriate use. 

CONCLUSIONS
• We believe the European Standard on Anti-

seismic Devices represents at the moment
the most complete and up-to-date document
presently available to Seismic design
Engineers and Seismic Hardware
Manufacturers.
In fact, the Standard aims to cover all types
of existing Seismic Hardware and leaves a
door open to future progress.
This principally derives from the fact that the 

Standard is highly performance-oriented. 



CONCLUSIONS

• The reviewing phase completed in August
2016 and presently under the period of Public
Enquiry will ensure a further improvement in
the quality and completeness of the EN15129.

• A specific Task Group is being presently
organized for the translation of EN15129 in
Turkish language.


