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D"NDINY-|'2 DIPN

"DI'NN TIN'RN 2.1

D"DIND DIPN NS D TUID (European Standard) EN 'DI'Sn TIN'RN W Dpn - 2.1.1
Eurocode 8 - YW DIpn D0D"YW ,ANTX NT'WUIY [DN2 D'poivn LEN YW DIpnY . TIN'RN NN
112V D'2"NDI L (European Committee for Standardization) CEN 'T' YU NWINW (2.1 N520) 1998
,TI50'N I ,N1D0,NDY,TI52'D ,N1I0ON ,NAIT,AD'Y |'0M1D) ,N'A2 ,NMVDIN :NIN2NN NN
,N2150 ,0'PAI%0 2210719 ,1'219 ,N'A2111 , 712N ,N0YD ,N1IAN0PIY ,XLV™ ,N20Y ,NDLU'N ,TIOIN
D'ON"NND WX ,Eurocode 8-10'5501 XYW ,EN 1pn 0'D"p |2 1DD .10 ,NINIIY ,AMTIY , TID0

.15129:2009 |pn SwnY ,ADTX NIT'UY 19D N1anY NIDIUND (120N YW DY 0'V2'NHD

2.1 15202 NYIXD XWII2 D'POIV TWN DIPNN ND'WA

END"IPN :2.1'0D N%20

UPD IPhn 1DoD IPhn DW

Design of structures for earthquake resistance —

EN 1998-1:2004 Part 1: General rules, seismic actions and rules for
buildings
Design of structures for earthquake resistance -
EN A1:2013/1998-1:2004 Part 2: General rules, seismic actions and rules for
buildings

Design of structures for earthquake resistance —

EN 11998-3:2005 Part 3: Assessment and retrofitting of buildings

Design of structures for earthquake resistance —

EN 1998-4:2006 Part 4: Silos, tanks and pipelines

Design of structures for earthquake resistance
EN 1998-5:2004 — Part 5: Foundations, retaining structures and
geotechnical aspects

Design of structures for earthquake resistance —

EN 1998-6:2005 Part 6: Towers, masts and chimneys

EN 15129:2009 Anti-seismic devices

DIpNN [DNY TUI'D ,N"WUNY 0"1"DIN DIpNNY ON'NNN ,(1998-4) Eurocode 8 45w |[pn 2.1.2
,Eurocode 8 YW 01PN ANINN UT'DNN PYN2 ,NANT DU .NI22 120 'HYU2 DIPNN YU DN 1'RI D'YWTN
.N122[1D'02 DIPNNI DN [DNANPITII O'POIVN ,NNIYW NIRFTNA (D'DIND) D'DMTNI WIN'YW NWY)]



DIPNNY PNIENPTAY DIPNN N2ANINY DITURN ,DNPNN YW NDNND WUDDD DNMRN TINMRN - 2.1.3
Structural safety of) - INDUSE N'1oNn N120n2 1D1V1W NINT2 DD1DNN XWII2 2 UT'D .NIDA [ID'02
.(industrial steel tanks, pressure vessels and piping systems under seismic loading

DNXIN YW 0'0I0I'X DAN'DN L NIITN 163-D D'NIND NAI'PN D12 TNRD ISO 'DIXRD-'2 NI'PN IR
ISO 5w 01pN .ISO W NIV NITUI NINWY2 DAIYW D010V NANID WX YXIW' NN 21D ,]I1ND
N1dN2 NN2NN NN NAI'PN NITUID 0'02 D'PDONI 099D NIINPY DTANN ,"NNAoN" Ipn 0On

. 1SO Hw 01I%1 DIpNIE NP N'DIND NA'PNL,D'DIPD D'RIN DU DIN'N2 ,0MDIND DIpN

2.2 NY202 NYIND XWI12 D'POIVN DIPNN NN'WA

Upn [phn 100N Iphn Dw
ISO 2394:20152 General principles on reliability for structures

Bases for design of structures — General principles

ISO 13824:2009 . . .
on risk assessment of systems involving structures

Bases for design of structures — Assessment

ISO 13822:20102 -
of existing structures

ISO 15649:2001 Petroleum and natural gas industries — Piping

Petroleum and natural gas industries — Pipeline

ISO 13623:20092 ;
transportation systems

ISO 16708:2006 2 Petroleum and natural gas industries — Pipeline

Petroleum and natural gas industries — Pipeline
ISO 19900:2013 2 transportation systems — Reliability-based limit state
methods

Petroleum and natural gas industries — Specific
ISO 19901-2:2004 requirements for offshore structures — Part 2: Seismic
design procedures and criteria

Bases for design of structures — Seismic actions

. 2
ISO 23469:2005 for designing geotechnical works

Basis for design of structures — Seismic

ISO 3010:2001 2 .
actions on structures

ISO/TR

ISO 12930:2014 2

Seismic design examples based on ISO 23469

Bases for design of structures — Loads, forces and other
ISO 13033:2013" actions — Seismic actions on nonstructural components for
building applications

Guidelines for simplified seismic

. 1
IS0 28841:2013 assessment and rehabilitation of concrete buildings

ISO 16711:2015" Seismic assessment and retrofit of concrete structures

ISO 15649:2001 Petroleum and natural gas industries — Piping



PN Iphn 1Don Iphn DY

ISO/TR Lifts and escalators subject to seismic conditions —

ISO 25741:2008 Compilation report

Elastomeric seismic-protection isolators — Part 3:

ISO 22762-3:2010 Applications for buildings — Specifications

PDISO/TS Elastomeric seismic-protection isolators. Guidance on the

ISO 22762-4:2014 application of ISO 22762-3

International Standards for all electrical,) IEC Yw D1pn 2.3
.(electronic and related technologies

U 0"MNLPHINI D"HDYWN D'VININD 0PN POIVIELYNRIYW! N2TN [95D21,N117TN 83 TNXD IEC |IN
.0"NO'0 0'02'NY DA DPYN D'ON'NDN ,NAIY NIDIUD

.2.3 1202 NY'IND XYW D'POIVN DIPNN NN

/ECD"IpN :2.3 'OND NY20

UPD IPhn 1Don IPhn DY

IEC 60068-3-3:1991 | Environmental testing - Part 3-3: Guidance — Seismic test
methods for equipment

IEC 61587-2 Ed. 2.0 | Mechanical structures for electronic equipment - Tests for

b (2011) IEC 60917 and 60297 - Part 2: Seismic tests for cabinets
and racks
IEC PD IEC/TS 62271- | High-voltage switchgear and controlgear. Seismic
210:2013 qualification for metal enclosed and solid-insulation enclosed

switchgear and controlgear assemblies for rated voltages
above 1 kV and up to and including 52 kV

(International Atomic Energy Agency) IAEASw D"13pn 2.4
NNOD [IANRD SN N [99021,NN2N NIFTD 154 TNRD TAEA N'MDION NNIXD DIND-2 1IN
NP DINNY DD"WN DIPNNRI D'PNND 1IN NIWATE 0DNTD DN, DMTPNN DIPN XDRDI
,ANIDI2 DAL NI NID NINN2 0'pwIrD TAEA YW 0D DIPN NIpWD NIINIDLVIE N

.DINN% 0" DIPNNI 012N DN2AY PN NITOINI NIXDPN ,N"WUN

.2.4'0D NY202 NY'IXD XWIID D'POIVN DpNN NN

IAEA YW D"I3pn :2.4 'OoD N920

pD [PpNn 10N IPpNn Dw

IAEA NS-G-2.13, 2014 2 Evaluation of Seismic Safety for Existing Nuclear
Installations Safety Guide

IAEA SSG-9, 2010 Seismic Hazards in Site Evaluation for Nuclear
Installations Specific Safety Guide

IAEA TECDOC-1655, 2011 | Non-linear Response to a Type of Seismic Input Motion
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NOIN'N NIN'TD DY

Eurocode 8, YU 0'00I2N DIpNn .(BS) n1a0Mal (DIN) n'an7a YW Dpn DANIND 90D 3.1
CEN-2 nimann nNNx non' Nirin2a LIEC-1 1ISO 0"nIxXY-'2 0IpN IN/1 EN YW 00011 DIpNn
N2IUN SW NDXRNNI XIN'Y 19NN O'RXND] IN/I DIPNN DNIN YU D'00I2N DIpN L(2.1.1 2 X))

JOIVNN TIN'R YW N2'0PYITY ORNND ,Eurocode- D'DIND DapN

.DNNN2 3.2 -1 3.1 '0D NIXD202 NY'IND ,XWII2 D'POIVN 0021 DMINIA D'DTNI DIAPN ND'YWA

VCI*>"TnI DIN "3pn.n"an11:3.1 'on n220

pD [Pphn 120D IPphn DY
DIN 1998-1:2010-12 | Design of structures for earthquake resistance — Part
1: General rules, seismic actions and rules for buildings
(includes Corrigendum AC:2009) English translation of DIN
EN 1998-1:2010-12
DIN NA/1998-1 National Annex - Nationally determined parameters -
Eurocode 8: Design of structures for earthquake resistance -
Part 1: General rules, Seismic actions and rules for buildings
DIN 1998-3 Design of structures for earthquake resistance - Part 3:
Assessment and retrofitting of buildings; German version EN
1998-3:2005 + AC:2010
DIN 1998-3 Design of structures for earthquake resistance - Part 3:
Berichtigung 1 Assessment and retrofitting of buildings; German version
EN 1998-3:2005 + AC:2010, Corrigendum to DIN EN 1998-
3:2010-12; German version EN 1998-3:2005/AC:2013
DIN | 1998-4:2007-01 (E) | Design of structures for earthquake resistance - Part 4: Silos,
tanks and pipelines. German version EN 1998-4:2006
DIN 1998-5 Design of structures for earthquake resistance - Part 5:
Foundations, retaining structures and geotechnical aspects.
German version EN 1998-5:2004
DIN 1998-5/NA National Annex - National determined parameters - Eurocode
8: Design of structures for earthquake resistance - Part 5:
Foundations, retaining structures and geotechnical aspects
DIN 1998-6 Design of structures for earthquake resistance - Part 6:
Towers, masts and chimneys; German version EN 1998-
6:2005
DIN 15129 Anti-seismic devices; German version EN 15129:2009
DIN 61587-2; Mechanical structures for electronic equipment - Tests for
VDE 0687-587-2: | IEC 60917 and IEC 60297 - Part 2:Seismic tests for cabinets
2012-06 and racks (IEC 61587-2:2011); German version EN 61587-
2:2011
DIN 19901-2 Petroleum and natural gas industries - Specific requirements
for offshore structures - Part 2:Seismic design procedures
and criteria (ISO 19901-2:2004); English version EN ISO
19901-2:2004




pD [phn 1DoD Iphn DY

VCI 20122 LEITFADEN LEITFADEN DER LASTFALL ERDBEBEN IM
ANLAGENBAU
VCI 20122 ERLAUTERUNGEN ZUM LEITFADEN

DER LASTFALL ERDBEBEN IM ANLAGENBAU

pn IPNn 1D0D IPhn DV
BS 15129: 2009 Anti-seismic devices (EN)
BS 19901-2: 2004 Petroleum and natural gas industries. Specific requirements

for offshore structures. Seismic design procedures and
criteria (1ISO)

BS | 1998-1:2004 + A1: | Eurocode 8: Design of structures for earthquake resistance.
2013 General rules, seismic actions and rules for buildings (EN)

BS 61166: 1993 Specification for high-voltage alternating current circuit-
breakers. Guide for seismic qualification of high-voltage
alternating current circuit-breakers (EN)

BS 13033: 2013 Bases for design of structures. Loads, forces and other
actions. Seismic actions on nonstructural components for
building applications (ISO)

BS 61587-2: 2011 Mechanical structures for electronic equipment.
Tests for IEC 60917 and IEC 60297. Seismic tests for
cabinets and racks

[12'D) NNIWPN NI'WUNI NDD NPYUN W 0HUDD [DNY [IWUNY 1T 00D 2009 NIwd 3.2
VCI - German Chemicals Industry N'D'> n"WUN W D12 TI'N DULND ,NDTN NIT'UTY (N1
[PN SU 002NN 1NN .Aachen 1'UN YW NL'DI2IINN DU NYIVUD AIN'WI JNDIY ,Association
A%NIN NPDIIRN NI'PND D'DIXRD DIPN YW NDRNN 19NN QPN n'nw DIN 4149, 2005 102
D2 [DTIV 2012 NIw2 .Eurocode 8 Yv DINN 0'pYN ND0IN2 DIN EN 1998-1-2 DIN 4149 [phin
NINXNDIND NINAIN D2 Y210 X ,0'WUTN 009D DN Iprua TUID XIN NMNDIRN NMITNN2L ) TNN

.0'D"p 0HUDD NPT

MINISTERE DE) N2'20N N1IANY TWNN NIMNX2 0N D21D'0 YW Y1011 NUIN ND1IN) 3.3
INX H'won Twnin (L'ECOLOGIE, DU DEVELOPPEMENT DURABLE ET DE L'ENERGIE
LTIV O'DTD ,ONY Niphn SU 21 UTD 1?O0DN ,(WWW.pIanseisme.fr) D"NO'D O'RYWIH DINLVI'X
nln'on) RFC-1 ,SEVESO 5w a1'o ' Su NTnw (ICPE) niaa [I12'02 D']DJ’]D'? D2 D'oN"NNn

O'D"pIo'wTN D']PDD') N1'TDN '2NN2 Upp NIXINRN NIDD 110N ICPE D']PDD') .(J']']'U'u

1D02 ANID NI22 [12'02 DAPNND [DNI NPT XWIID NNNX NI NDAN NIFTD YW [I'0'n 34
NI0'YW ,ND"P NI'PN 210,010 D'RWII 12 D'0NIDND .Seismic Design of Industrial Facilities 2014
205 'R NDDI2 N2ID 190N YW NP AN .TIVENIN'OD ,NIDIUD ANTY NI0'Y ,[DNI 1Y
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2"NIXR W 0 O"1TNI D"NIXRY D"IPN

DPN D'NNDNDY ,D'NOUND N1 D'NYWND NA'PN IANRINITOIN YW 211900 W 2"NIND 4.1
SW DMLY DD IR NIDITD NMWA T H5U UIP1 DIPNN TRUD .NNDTX NIT'UI DINN2 DDMTNI
e

:NWII2 D'POIVUN 2"NIN YW DIPNINIPN IR ND'WA 50D

(International Code Council) ICC 4.2

2"NIX2 NIFTD 50-22 NHYWNND NIVYNN2 IXDIN DAIWA I'PHNI DT NNDNDA 1IN RN ICC 1N
DN YW DWUIT D'DTPNN DIPNIDDATN YW AN>'DDIR DUINDN 0TI 2D ICC .2"NIND YINDI
:0TIPN 905 .TIVI ASCE, NFPA, ASME, ACI ,ASTM In> ,0"UINPD

International Private Sewage Disposal Code -
International Property Maintenance Code -
International Residential Code -

International Swimming Pool and Spa Code -+
International Wildland Urban Interface Code -
International Building Code -«

International Energy Conservation Code -+
International Existing Building Code -
International Fire Code -

International Fuel Gas Code -

International Green Construction Code -
International Mechanical Code -

ICC Performance Code -

4.2 'OD N5202 DNINI ICC YW 0'DIDTD O'RYNI D'V D'TIP

International Code Council & D'DID1D :4.2 'OD N»20

pn IPpnn 10D |phn oW
ICC 22003 -2015 Performance Code for Buildings and Facilities

(American National Standards Institute) ANSI 4.3

2"NIN YW 000N AX'DI IEC-1 I1ISO D"DIND-2 NI'PN IR DU NY1IUD Qiniwa Suid ANSI
DIPN YW 'DIND DINAD SU1D 0PN NN U NPONY NIPN IR XN ANSI .nYX DN
01IPN .0MI02IN D'NYWNND DAIANXY DIPN 'NNDD |2 DNUDN YU WaANI UTND pO0N ,0M0IdI



DaNIn ,Approved American National Standards 2015 JINnD ANSI 'T' YU (Approved) DWIND
.4.3'0D N%02

NON D"UINPD DN YW DIPN DINID 4.3 '0ND NH202

AHRI - Air conditonning heating & refrigeration institute

ANS - American Nuclear Society

API - American Petroleum Institute

ASCE - American Society of Civil Engineers

ASHRAE - American Society of Heating Refrigerating, and Air Conditioning Engineers
ASME - American Society of Mechanical Engineers

ASTM - American Society for Testing and Materials

ATIS - Alliance for Telecommunications Industry Solutions

AWS - American Welding Society

IEEE - Institute of Electrical and Electronics Engineers

SMACNA - Sheet Metal and Air Conditioning Contractors' National Association

pnD Ipnn 10N IPhn DV
AHRI Standard 1271 (Sl)- | Requirements for Seismic Qualification of HVACR
2015 Equipment
AHRI Standard 1270-ip-2015 | Requirements for Seismic Qualification of HVACR
Equipment

ANS ANSI / ANS-2.26-2004 | Categorization of Nuclear Facility Structures,
Systems, and Components for Seismic Design

ANS ANSI/ANS-2.27-2008 | Criteria for Investigations of Nuclear Facility Sites for
Seismic Hazard Assessments
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Seismic Design of Industrial Facilities 2014

Scope:

International Conference on Seismic Design of Industrial Facilities firstly addresses

this broad field of work and research in one specialized conference. It brings

together academics, researchers and professional engineers in order to discuss the

challenges of seismic design for new and existing industrial facilities and to compile

innovative current research.

This volume contains 50 contributions to the SeDIF-Conference covering the following

topics with respect to the specific conditions of plant design:

- International building codes and guidelines on the seismic design of industrial
facilities

- Seismic design of non-structural components

- Seismic design of silos and liquid-filled tanks

- Soil-structure-interaction effects

- Seismic safety evaluation, uncertainties and reliability analysis

- Innovative seismic protection systems

- Retrofitting

ISO 2394:2015 (en) General principles on reliability for structures
Scope:

His International Standard constitutes a risk- and reliability-informed foundation
for decision making concerning design and assessment of structures both for the
purpose of code making and in the context of specific projects.

The principles presented in this International Standard cover the majority of buildings,
infrastructure, and civil engineering works, whatever the nature of their application
and use or combination of the materials used1. The application of this International
Standard will require specific adaptation and detailing in special cases where there
are potentially extreme consequences of failure?.

This International Standard is intended to serve as a basis for those committees
responsible for the task of preparing international standards, national standards, or
codes of practice in accordance with given objectives and context in a particular
country.

The present International Standard describes how the principles of risk and reliability
can be utilized to support decisions related to the design and assessment of structures
and systems involving structures over their service life. Three different but related



levels of approach are facilitated, namely, a risk-informed, a reliability-based, and a
semi-probabilistic approach.

The general principles are applicable to the design of complete structures (buildings,
bridges, industrial structures, etc.), the structural elements and joints making up the
structures and the foundations. The principles of this International Standard are also
applicabletothe successive stagesin construction, the handling of structural elements,
their erection, and all work on-site, as well as the use of structures during their design
working life, including maintenance and rehabilitation, and decommissioning.

Risk and reliability are concepts accounting for and describing actions, structural
response, durability, life-cycle performance, consequences, design rules,
workmanship, quality control procedures, and national requirements, all of which are
mutually dependent.

The application of this International Standard necessitates knowledge beyond what is
contained in the Clauses and the Annexes. It is the responsibility of the user to ensure
that this knowledge is available and applied.

ISO 3010: 2001 Basis for design of structures — Seismic actions on
structures

Scope:

This International Standard specifies principles of evaluating seismic actions for the
seismic design of buildings, towers, chimneys and similar structures. Some of the
principles can be referred to for the seismic design of structures such as bridges,
dams, harbour installations, tunnels, fuel storage tanks, chemical plants and
conventional power plants.

The principles specified in this International Standard do not cover nuclear power
plants, since these are dealt with separately in other International Standards.

In regions where the seismic hazard is low, methods of design for structural integrity
may be used in lieu of methods based on a consideration of seismic actions.

This International Standard is not a legally binding and enforceable code. It can be
viewed as a source document that is utilized in the development of codes of practice
by the competent authority responsible for issuing structural design regulations.
NOTE 1 This International Standard has been prepared mainly for engineered
structures. The principles are, however, applicable to non-engineered structures.
NOTE 2 The qualification of the level of seismic hazard that would be considered
low depends on not only the seismicity of the region but other factors, including types
of construction, traditional practices, etc. Methods of design for structural integrity
include regional design horizontal forces which provide a measure of protection
against seismic actions.

ISO 13033:2013: Bases for design of structures — Loads, forces
and other actions — Seismic actions on nonstructural components
for building applications

Scope:

This International Standard establishes the means to derive seismic actions on
nonstructural components and systems (NSCS) supported by or attached to new or



existing buildings. It also provides procedures for the verification of NSCS seismic
capacities. NSCS include architectural elements, mechanical and electrical systems,
and building contents.

This International Standard is not a legally binding and enforceable code. Itis a source
document that is utilized in the development of codes of practice by the competent
authority responsible for issuing structural design regulations. This International
Standard is intended for application by regional and national standards committees
when preparing standards for the seismic performance of NSCS.

This International Standard does not specifically cover industrial facilities, including
nuclear power plants, since these are dealt with separately in other International
Standards. However, the principles in this International Standard can be appropriate
for the derivation of seismic actions for NSCS in such facilities.

NOTE 1 This International Standard has been prepared mainly for NSCS associated
with engineered buildings. The principles are, however, applicable to non-engineered
buildings.

NOTE 2 Procedures for the verification of the supporting building structure for gravity
and seismic actions applied by the NSCS are outside the scope of this International
Standard and are provided in ISO 3010

Scope

This International Standard provides general requirements and procedures for the

assessment of existing structures (buildings, bridges, industrial structures, etc.)

based on the principles of structural reliability and consequences of failure. It is

based on ISO 2394.

It is applicable to the assessment of any type of existing structure that was originally

designed, analysed and specified based on accepted engineering principles and/

or design rules, as well as structures constructed on the basis of good workmanship,

historic experience and accepted professional practice. The assessment can be

initiated under the following circumstances:

e an anticipated change in use or extension of design working life;

e a reliability check (e.g. for earthquakes, increased traffic actions) as required by
authorities, insurance companies, owners, etc.;

e structural deterioration due to time-dependent actions (e.g. corrosion, fatigue);

e structural damage by accidental actions (see ISO 2394).

This International Standard is also applicable to heritage structures provided

additional considerations shown in Annex | are taken into account.

This International Standard is applicable to existing structures of any material,

although specific adaptation can be required depending on the type of material,

such as concrete, steel, timber, masonry, etc.

This International Standard provides principles regarding actions and environmental

influences. Further detailed considerations are necessary for accidental actions such

as fire and earthquake.

NOTE Fire resistance requires properties different from those for structural safety and



integrity. Also fire hazards can be created by change in use. Special requirements
are necessary for seismic hazards taking the dynamic action and structural response
into account.

This International Standard is intended to serve as a basis for preparing national
standards or codes of practice in accordance with current engineering practice and
the economic conditions

ISO 16708:2006 Petroleum and natural gas industries — Pipeline
transportation systems — Reliability-based limit state methods
Scope

This International Standard specifies the functional requirements and principles for

design, operation and re-qualification of pipelines in the petroleum and natural gas

industries using reliability-based limit state methods as permitted by ISO 13623.

Reliability-based limit state methods provide a systematic way to predict pipeline

safety in design and operation.

This International Standard supplements ISO 13623 and can be used in cases where

ISO 13623 does not provide specific guidance and where limit states methods can

be applied, such as, but not limited to,

e qualification of new concepts, e.g. when new technology is applied or for design
scenarios where industry experience is limited,

e re-qualification of the pipeline due to a changed design basis, such as service-
life extension, which can include reduced uncertainties due to improved integrity
monitoring and operational experience,

e collapse under external pressure in deep water,

e extreme loads, such as seismic loads (e.g. at a fault crossing), ice loads (e.g. by
impact from ice keels),

e situations where strain-based criteria can be appropriate.

This document applies to rigid metallic pipelines on-land and offshore used in the

petroleum and natural gas industries.

ISO 19900:2013 Petroleum and natural gas industries — General

requirements for offshore structures

Scope

This International Standard specifies general principles for the design and assessment

of offshore structures subjected to known or foreseeable types of actions. These

general principles are applicable worldwide to all types of offshore structures,

including, bottom-founded structures as well as floating structures, and to all types of

materials used including steel, concrete and aluminium.

This International Standard specifies design principles that are applicable to:

e the successive stages in the construction of the structure (i.e. fabrication,
transportation and installation);

e use during its intended life; and

* its decommissioning.

The principles are also generally applicable to the assessment or modification of

existing structures. Aspects related to quality control are also addressed.



This International Standard is applicable to the design of complete structures, including
substructures, topsides structures, vessel hulls, foundations and mooring systems

ISO 19901-2:2004 Petroleum and natural gas industries — Specific
requirements for offshore structures — Part 2: Seismic design
procedures and criteria
Scope
This part of ISO 19901 contains requirements for defining the seismic design
procedures and criteria for offshore structures; guidance on the requirements is
included in Annex A. The requirements are applicable to fixed steel structures and
fixed concrete structures. The effects of seismic events on floating structures and
partially buoyant structures are also briefly discussed. The site-specific assessment
of jack-ups in elevated condition is only covered in this part of ISO 19901 to the extent
that the requirements are applicable.

Only earthquake-induced ground motions are addressed in detail. Other geologically

induced hazards such as liquefaction, slope instability, faults, tsunamis, mud

volcanoes and shock waves are mentioned and briefly discussed.

The requirements are intended to reduce risks to persons, the environment, and assets

to the lowest levels that are reasonably practicable. This intent is achieved by using:

a) seismic design procedures which are dependent on the platform's exposure level
and the expected intensity of seismic events;

b) a two-level seismic design check in which the structure is designed to the
ultimate limit state (ULS) for strength and stiffness and then checked to abnormal
environmental events or the accidental limit state (ALS) to ensure that it meets
reserve strength and energy dissipation requirements.

For high seismic areas and/or high exposure level fixed structures, a site-specific

seismic hazard assessment is required; for such cases, the procedures and

requirements for a site-specific probabilistic seismic hazard analysis (PSHA) are
addressed. However, a thorough explanation of PSHA procedures is not included.

Where a simplified design approach is allowed, worldwide offshore maps are included

in Annex B that show the intensity of ground shaking corresponding to a return period

of 1000 years. In such cases, these maps may be used with corresponding scale
factors to determine appropriate seismic actions for the design of a structure.

NOTE For design of fixed steel offshore structures, further specific requirements

and recommended values of design parameters (e.g. partial action and resistance

factors) are included in ISO 19902, while those for fixed concrete offshore structures
are contained in ISO 19903. Specific seismic requirements for floating structures are
to be contained in ISO 199041, for site-specific assessment of jack-ups and other

MOUs in ISO 19905, for arctic structures in ISO 19906 and for topsides structures

in ISO 19901-3M,

ISO 23469:2005 Bases for design of structures — Seismic actions
for designing geotechnical works

Scope

This International Standard provides guidelines for specifying seismic actions for



designing geotechnical works, including buried structures (e.g. buried tunnels, box
culverts, pipelines and underground storage facilities), foundations (e.g. shallow
and deep foundations, and underground diaphragm walls), retaining walls (e.g. soil
retaining and quay walls), pile-supported wharves and piers, earth structures (e.g.
earth and rockfill dams and embankments), gravity dams, landfill and waste sites.
NOTE The guidelines provided in this International Standard are general enough to
be applicable for both new and existing geotechnical works. However, for use in
practice, procedures more specific to existing geotechnical works can be needed,
such as those described for existing structures in ISO 13822

ISO/TR 12930:2014- Seismic designh examples based on ISO 23469

ISO 22762-3:2010 Elastomeric seismic-protection isolators — Part
3: Applications for buildings — Specifications

Scope:

This part of ISO 22762 specifies minimum requirements and test methods for
elastomeric seismic isolators used for buildings and the rubber material used in the
manufacture of such isolators.

Itisapplicable to elastomeric seismicisolators used to provide buildings with protection
from earthquake damage. The isolators covered consist of alternate elastomeric
layers and reinforcing steel plates. They are placed between a superstructure and its
substructure to provide both flexibility for decoupling structural systems from ground
motion, and damping capability to reduce displacement at the isolation interface
and the transmission of energy from the ground into the structure at the isolation
frequency.

ISO/TS 22762-4:2014 Elastomeric seismic-protection isolators —
Part 4: Guidance on the application of ISO 22762-3

Scope:

This Technical Specification provides guidance on the use of ISO 22762-3:2010.
It includes example design calculations and provides data on the characteristics
obtained from all types of elastomeric isolators.

ASCE/SEl 7-10 Minimum Design Loads for Buildings and Other
Structures

Scope:

ASCE/SEI 7-10, provides requirements for general structural design and includes
means for determining dead, live, soil, flood, snow, rain, atmospheric ice, earthquake,
and wind loads, as well as their combinations, which are suitable for inclusion in
building codes and other documents. This Standard, a revision of ASCE/SEI 7-05,
offers a complete update and reorganization of the wind load provisions, expanding
them from one chapter into six. The Standard contains new ultimate event wind maps
with corresponding reductions in load factors, so that the loads are not affected, and
updates the seismic loads with new risk-targeted seismic maps. The snow, live, and
atmospheric icing provisions are updated as well. In addition, the Standard includes



a detailed Commentary with explanatory and supplementary information designed to
assist building code committees and regulatory authorities.

ASCE/SEI41-13 Seismic Evaluation and Retrofit of Existing Buildings
Scope:

Seismic Evaluation and Retrofit of Existing Buildings describes deficiency-based
and systematic procedures that use performance-based principles to evaluate and
retrofit existing buildings to withstand the effects of earthquakes. This next-generation
standard combines the evaluation and retrofit process and puts forth a three-tiered
process for seismic evaluation according to a range of building performance levels—
from collapse prevention to operational—that marry targeted structural performance
with the performance of nonstructural elements. The deficiency-based procedures
allow the evaluation and retrofit effort to focus on specific potential deficiencies
deemed, on the basis of past earthquake observations, to be of concern for a
permissible set of building types and heights. The systematic procedure, applicable
to any building, sets forth a methodology to evaluate the entire building in a rigorous
manner.

Analysis procedures and acceptance criteria are established and requirements put
forth for foundations and geologic site hazards; components made of steel, concrete,
masonry, wood, and cold-formed steel; architectural mechanical and electrical
components and systems; and seismic isolation and energy dissipation systems.
In addition, screening checklists are provided for a variety of building types and
seismicity levels in support of the Tier 1 process.

ASCE (41140) Guidelines for Seismic Evaluation and Design of
Petrochemical Facilities (Second Edition)

Scope:

This report offers practical recommendations regarding the design and safety of
petrochemical facilities during and following an earthquake. For new facilities, the
recommendations focus on interpreting of the intent of building codes as applied to
petrochemical facilities; the report also gives practical guidance on design details
and considerations that are not included in building codes. For existing facilities, the
guidelines offer evaluation methodologies that rely heavily on experience from past
earthquakes, coupled with focused analyses.
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