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Special Notes

Standard is a broad term covering all APl documents that have been developed in accordance with API's
“Procedures for Standards Development”. Users of this document should be aware that this publication is
not a consensus document developed in accordance with these procedures and therefore does not
represent an industry consensus or standard. This publication is merely a compendium of presentations
submitted to API for presentation at a technical conference. The materials represent the individual
opinions of the individual authors, and neither API nor its standards committees have made any effort to
judge the content for technical accuracy or completeness. APl has included all relevant presentations
from the conference and the inclusion of a presentation does not indicate that practices or procedures
contained therein are recognized or generally accepted good engineering practices. USERS OF THIS
PUBLICATION SHOULD NOT RELY SOLELY ON THE INFORMATION CONTAINED IN THIS
DOCUMENT AND DO SO AT THEIR OWN RISK.

Neither API nor any of API's employees, subcontractors, consultants, or other assigns make any warranty
or representation, either express or implied, with respect to the accuracy, completeness, or utility of the
information contained herein, or assume any liability or responsibility for any use, or the results of such
use, of any information or process disclosed in this publication, or represent that its use would not infringe
upon privately owned rights. Sound business, scientific, engineering, and safety judgment should be used
in employing the information contained herein.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly
train and equip their employees, and others exposed, concerning health and safety risks and precautions,
nor undertaking their obligations to comply with authorities having jurisdiction. Information concerning
safety and health risks and proper precautions with respect to particular materials and conditions should
be obtained from the employer, the manufacturer or supplier of that material, or the material safety data
sheet.

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees
make any warranty or representation, either express or implied, with respect to the accuracy,
completeness, or usefulness of the information contained herein, or assume any liability or responsibility
for any use, or the results of such use, of any information or process disclosed in this publication. Neither
API nor any of API's employees, subcontractors, consultants, or other assignees represent that use of
this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to
assure the accuracy and reliability of the data contained in them; however, the Institute makes no
representation, warranty, or guarantee in connection with this publication and hereby expressly disclaims
any liability or responsibility for loss or damage resulting from its use or for the violation of any authorities
having jurisdiction with which this publication may conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and
operating practices. These publications are not intended to obviate the need for applying sound
engineering judgment regarding when and where these publications should be utilized. The formulation
and publication of API publications is not intended in any way to inhibit anyone from using any other
practices.

Nothing contained in any API publication is to be construed as granting any right, by implication or
otherwise, for the manufacture, sale, or use of any method, apparatus, or product covered by letters
patent. Neither should anything contained in the publication be construed as insuring anyone against
liability for infringement of letters patent.

All rights reserved. No part this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
electronic, mechanical, photocopying, or otherwise, without prior written permission from the publisher. Contact the Publisher, API
Publishing Services, 1220 L Street, NW, Washington, DC 20005
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Introduction

The 2014 Offshore Structural Reliability conference was hosted by API for the same purposes as similar
past events such as DIRT (Design—Inspect—Redundancy—Triangle) conference in 1983, the series of Civil
Engineering in the Oceans conferences by the American Society of Civil Engineers (ASCE), and the
Reliability of offshore structures workshop by the Association of Oil & Gas Producers (OGP) in 2012 [now
the International Association of Oil & Gas Producers (IOGP)].

Practitioners and end-users of structural reliability methods were brought together for the purpose of
sharing the collective knowledge of applying reliability theories and operating experiences in order to
address the offshore design and operational challenges facing the industry.

These proceedings contain the material presented at this conference that included alternating sessions of
instruction and topical papers starting with the history of offshore reliability studies, progressed to current
activities, and then finally outlined issues for future resolution. This event was of interest for operators,
engineers, regulators, academics, and anyone else involved in the design and operations of offshore
structures.
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Keynote Paper 1

History behind the development of Limit State (LRFD) Offshore Structures Design Standards

Richard Snell
Oxford University
England, UK

ABSTRACT

The manner in which reliability is applied to structural
engineering is different from most other forms of engineering.
Other engineering disciplines tend to consider reliability in the
context of the performance of many thousands of identical
precision made components where physical and performance
tests can be used to quantify product reliability. Structures,
which may involve many thousands of tonnes of material and
site assembly, are not identical and cannot normally be
physically tested on completion. Reliability is therefore
addressed in the design and fabrication standards.

This paper addresses the early development of
structural reliability as a concept, initial applications to
standards development and how it has been incorporated in the
International ~ Standards  Orgainisation (ISO)  Offshore
Structures Standard.

Offshore Structures designed and fabricated to current
standards have in general a satisfactory reliability. An
overview of where the industry is in terms of reliability is
provided.

INTRODUCTION

The oil industry has built platforms offshore since 1947.
Initially they were in very shallow water using dock piling
technology. As they extended out into deeper water tubular
jacket structures evolved. The oil first industry specific
offshore structures design recommended practice API RP 2A

was developed in the early 1970’s by the American Petroleum
Institute (API) focusing on the US Gulf of Mexico. This RP has
been actively developed with 20 further editions published up
to the mid 1990’s. Although written primarily for application to
US waters it has been applied extensively to offshore structures
design worldwide. With the discovery of oil and gas in the
harsh waters of NW Europe other national practices and
standards in the UK and Norway were developed reflecting the
specific needs of this region.

Initially the objective of the oil industry standards was to
address the key design issues such as marine loading, tubular
joint design, fatigue, materials selection and fabrication
tolerances with a conceptually very simple single WSD load
factor. This resulted in an inconsistency in reliability depending
on the accuracy with which the extreme marine load can be
predicted and the ratio of the live load to the self-weight of the
platform. The industry is now in the process of migrating to the
slightly less simple but more consistent limit state (also LRFD)
method for specifying load factors.

The oil industry has been behind other structural sectors in
applying reliability based design. It is fast catching up. This
paper outlines some of the history of the development of
reliability based structural design standards and the adoption of
them by the oil industry.

HISTORY OF STRUCTURAL STANDARDISATION

The development of standards in structural design has been a
very long term process. Early examples of standardisation
tended to be in the sphere of military engineering. The Romans
had a systemised process operated by a corps of military





