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Guideline

Experience from around the world shows that failure of engineering services due to insuf�cient structural design of �xings 
of equipment, hangers and supports of pipes, ducts and electrical conduits in case of seismic actions has a signi�cant 
effect on life safety and economic loss.

This guideline provides information needed by those carrying out the design work for seismic proof installations of the 
engineering service. It is based on a non-speci�c design process  using ready-made solutions for standard situations.

This typically includes:  

•	 pipe bracing

•	 duct bracing

•	 fan coil unit bracing

•	 cable tray bracing

•	 �oor mounted components

•	 light �tting details.

This guideline does not apply to Fire Fighting Systems.

As the seismicity is different from site to site and country the nationally determined Building codes and standards are to 
be applied have to be considered for the design process.

Understandable design examples and principle solutions to restraint installations have been given.

Design fundamentals

According to EN 1998-1 ultimate limit state (ULS) calculations with the factor ys = yM have to consider possible stability 
�G�H�J�U�D�G�D�W�L�R�Q���G�X�H���W�R���F�\�F�O�L�F���G�H�À�H�F�W�L�R�Q�V�����7�K�H���I�D�F�W�R�U�V���\s���F�D�Q���E�H���G�H�¿�Q�H�G���D�F�F�R�U�G�L�Q�J���W�R���Q�D�W�L�R�Q�D�O���D�Q�Q�H�[����

�&�D�O�F�X�O�D�W�L�R�Q�V���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���F�D�S�D�F�L�W�\���G�H�V�L�J�Q���K�D�Y�H���W�R���F�R�Q�V�L�G�H�U���W�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���D�Q���L�Q�F�U�H�D�V�H�G���\�L�H�O�G���S�R�L�Q�W�����F�R�P�S�D�U�H�G���W�R���W�K�H��
standard yield point) by applying the mechanical overstrength value yov����

�7�K�H���D�O�O�F�R�F�D�W�L�R�Q���R�I���P�D�W�H�U�L�D�O���S�U�R�S�H�U�W�L�H�V���Z�L�W�K�L�Q���W�K�H���V�W�U�X�F�W�X�U�H�����V�X�F�K���D�V���\�L�H�O�G���S�R�L�Q�W���D�Q�G���G�X�F�W�L�O�L�W�\�����K�D�V���W�R���H�Q�V�X�U�H���W�K�D�W���W�K�H���G�L�V�V�L�S�D�W�L-
�Y�H���V�W�U�X�F�W�X�U�H�V���Z�L�O�O���I�R�U�P���L�Q���W�K�H���L�Q�W�H�Q�G�H�G���D�U�H�D�V���L�Q���W�K�H���H�Y�H�Q�W���R�I���D�Q���H�D�U�W�K�T�X�D�N�H�����,�W���L�V���H�[�S�H�F�W�H�G���W�K�D�W���W�K�H���G�L�V�V�L�S�D�W�L�Y�H���D�U�H�D�V���S�O�D�V�W�L�F�L-
�V�H���G�X�U�L�Q�J���D�Q���H�D�U�W�K�T�X�D�N�H���E�H�I�R�U�H���R�W�K�H�U���V�W�U�X�F�W�X�U�H���S�D�U�W�V���G�R���V�R����

�7�K�L�V���L�V���U�H�D�O�L�]�H�G���E�\���P�D�N�L�Q�J���V�X�U�H���W�K�D�W���W�K�H���P�D�[�L�P�X�P���\�L�H�O�G���S�R�L�Q�W���I�\���P�D�[ of the steel material in dissipative areas conforms with 
the following condition: f�\���P�D�[���”���������
�\ov�
�Iy where yov is the overstrength value and fy is the yield point of the used steel materi-
�D�O����

�7�K�L�V���P�H�W�K�R�G���H�T�X�D�O�V���W�K�H���P�D�[�L�P�X�P���Y�D�O�X�H���I�R�U���I�\���P�D�[ = 323 N/mm² for S235 steel with yov��� ���������������7�K�H���I�D�F�W�R�U���\ov���F�D�Q���E�H���G�H�¿�Q�H�G��
�D�F�F�R�U�G�L�Q�J���W�R���Q�D�W�L�R�Q�D�O���D�Q�Q�H�[�����7�K�H���D�S�S�O�L�H�G���Y�D�O�X�H���K�H�U�H���L�V���\ov��� ��������������

�7�K�H���D�S�S�O�L�H�G���S�D�U�W�L�D�O���V�D�I�H�W�\���F�R�H�ˆ�F�L�H�Q�W���\M for the material and product properties covers the following: 

•	 �7�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I���X�Q�I�D�Y�R�X�U�D�E�O�H���G�L�‡�H�U�H�Q�F�H�V���R�I���P�D�W�H�U�L�D�O���D�Q�G���S�U�R�G�X�F�W���S�U�R�S�H�U�W�L�H�V���I�U�R�P���L�W�V���F�K�D�U�D�F�D�W�H�U�L�V�W�L�F���Y�D�O�X�H�V

•	 �7�K�H���P�H�D�Q���Y�D�U�L�D�W�L�R�Q���R�I���W�K�H���F�R�Q�Y�H�U�V�L�R�Q���I�D�F�W�R�U������

�7�K�H���S�D�U�W�L�D�O���V�D�I�H�W�\���F�R�H�ˆ�F�L�H�Q�W���\M�����Z�L�W�K���Z�K�L�F�K���W�K�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F���Y�D�O�X�H���I�R�U���F�D�S�D�F�L�W�\���W�R���Z�L�W�K�V�W�D�Q�G���V�W�U�H�V�V�H�V���L�V���G�H�U�D�W�H�G�����L�V���G�H�¿�Q�H�G��
as following:

•	 �7�K�H���F�D�S�D�F�L�W�\���R�I���F�U�R�V�V���V�H�F�W�L�R�Q�V�����\M0

•	 �7�K�H���F�D�S�D�F�L�W�\���R�I���F�R�P�S�R�Q�H�Q�W�V���I�R�U���V�W�D�E�L�O�L�W�\���D�Q�D�O�\�V�L�V�����\M1

•	 �7�K�H���F�D�S�D�F�L�W�\���R�I���F�U�R�V�V���V�H�F�W�L�R�Q�V���L�Q���W�K�H���H�Y�H�Q�W���R�I���E�U�H�D�N�L�Q�J���G�X�H���W�R���W�H�Q�V�L�O�H���V�W�U�H�V�V�����\M2

Foreword
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Earthquakes

It is estimated that around 500,000 earthquakes occur every year which are detected with current instrumentation, but only 
100,000 of these are felt.

Most of these earthquakes are caused by global movement of the Earth´s tectonic plates.  

Tectonic earthquakes occur anywhere in the earth where there is suf�cient stored elastic strain energy to drive fracture prop -
agation along a fault plane.

A fault is a fracture in the earth´s crust 

The sides of a fault plane can move past each other in three different ways as shown.

Introduction

(Source: https://en.wikipedia.org/wiki/Plate_tectonics)



BulgariaSlovakian RepublicSlovenia

Source: www.sciencedirect.com

Croatia

Source: www.researchgate.net

Romania

Source: Seismic Design Code Romania

Czech RepublicPortugalGreece

Source: WHO, Regional Of�ce Europe

SpainFranceItalySwitzerlandAustriaGermany
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Seismic zones of European countries (Dlubal GmbH):

Germany Switzerland France Greece
Czech  

Republic
Croatia

Slovakian  
Republic

Austria Italy Spain Portugal Romania Slovenia Bulgaria



Assembly - Single pipe
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Assembly - Single pipe

Single assembly SP

Longitudinal bracing

Lateral bracing

SP-TLo SP-T4Lo 1 SP-T4Lo 2

SP-TLa SP-T2La 1 SP-T2La 2

SP



Assembly - Channel/Threaded strut
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SC-T4Lo2SC-T2Lo

SC-T2LaSC-TLa

Assembly - Channel/Threaded strut

Channel line

Lateral bracing

Longitudinal bracing

SC-TLoLa AKSCT
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