ASCE STANDARD | ASCE/COPRI
61-14

Seismic Design of
Piers and Wharves

o e
e

This document uses both the
International System of Units (SI)
and customary units

COPRI

ASCE




ASCE STANDARD ASCE/COPRI 61-14

American Society of Civil Engineers

Seismic Design of Piers
and Wharves

This document uses both the International System of Units (SI) and customary units.

.. 2] COASTS, OCEANS,
PORTS & RIVERS
INSTITUTE

ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS

Published by the American Society of Civil Engineers



Library of Congress Cataloging-in-Publication Data

Seismic design of piers and wharves / American Society of Civil Engineers.
pages cm.

“ASCE/COPRI 61-14.”

Includes bibliographical references and index.

ISBN 978-0-7844-1348-7 (print : alk. paper) — ISBN 978-0-7844-7834-9 (ebook)
1. Piers—Design and construction. 2. Piers—Earthquake effects. 3. Wharves—Design
and construction. 4. Wharves—Earthquake effects. 5. Earthquake resistant
design. I. American Society of Civil Engineers.

TC357.545 2014

627.31-dc23

2014008239

Published by American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, Virginia 20191

www.asce.org/pubs

This standard was developed by a consensus standards development process which has been
accredited by the American National Standards Institute (ANSI). Accreditation by ANSI, a
voluntary accreditation body representing public and private sector standards development
organizations in the United States and abroad, signifies that the standards development
process used by ASCE has met the ANSI requirements for openness, balance, consensus,
and due process.

While ASCE’s process is designed to promote standards that reflect a fair and reasoned
consensus among all interested participants, while preserving the public health, safety, and
welfare that is paramount to its mission, it has not made an independent assessment of and
does not warrant the accuracy, completeness, suitability, or utility of any information, appa-
ratus, product, or process discussed herein. ASCE does not intend, nor should anyone
interpret, ASCE’s standards to replace the sound judgment of a competent professional,
having knowledge and experience in the appropriate field(s) of practice, nor to substitute
for the standard of care required of such professionals in interpreting and applying the
contents of this standard.

ASCE has no authority to enforce compliance with its standards and does not undertake to
certify products for compliance or to render any professional services to any person or entity.

ASCE disclaims any and all liability for any personal injury, property damage, financial loss,
or other damages of any nature whatsoever, including without limitation any direct, indirect,
special, exemplary, or consequential damages, resulting from any person’s use of, or reliance
on, this standard. Any individual who relies on this standard assumes full responsibility for
such use.

ASCE and American Society of Civil Engineers—Registered in U.S. Patent and Trademark
Office.

Photocopies and permissions. Permission to photocopy or reproduce material from ASCE
publications can be requested by sending an e-mail to permissions @asce.org or by locating
a title in ASCE’s Civil Engineering Database (http://cedb.asce.org) or ASCE Library (http://
ascelibrary.org) and using the “Permissions” link.

Errata: Errata, if any, can be found at http://dx.doi.org/10.1061/9780784413487.

Copyright © 2014 by the American Society of Civil Engineers.
All Rights Reserved.

ISBN 978-0-7844-1348-7 (paper)

ISBN 978-0-7844-7834-9 (PDF)

Manufactured in the United States of America.

21 20 19 18 17 16 15 14 12345


www.asce.org/pubs
http://cedb.asce.org
http://dx.doi.org/10.1061/9780784413487
http://ascelibrary.org
http://ascelibrary.org

STANDARDS

In 2006, the Board of Direction approved the revision to the
ASCE Rules for Standards Committees to govern the writing
and maintenance of standards developed by the Society. All such
standards are developed by a consensus standards process
managed by the Society’s Codes and Standards Committee
(CSC). The consensus process includes balloting by a balanced
standards committee made up of Society members and nonmem-
bers, balloting by the membership of the Society as a whole, and
balloting by the public. All standards are updated or reaffirmed
by the same process at intervals not exceeding five years.
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PREFACE

This is the first edition of this standard. This standard has been
developed by a group of practicing structural engineers, geotech-
nical engineers, owners, and academics with specific expertise
and experience in the marine and waterfront industries. It is
intended to reflect the current practice of seismic design of
piers and wharves, aspects of which differ considerably from
conventional design of buildings or building-like structures. For
example, load combinations for piers and wharves are unique
and include berthing and mooring loads that may govern the
lateral load design in low seismic regions. Geotechnical issues
are a prime concern for these types of structures, with pile foun-
dations often penetrating through weak soil layers. Liquefaction,
lateral spreading, and ground failures affecting slopes and earth
structures are all primary considerations for the analysis and
design of piers and wharves. It is often not practical to eliminate
these hazards; rather, structures are designed to accommodate
permanent ground deformations within specified performance
requirements.

This standard contains displacement-based design methods
that have become widely used in the industry for more than a
decade and have been supported by a number of industry-spon-
sored testing programs.
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This standard is intended to benefit designers and owners by
providing a method for considering the economic importance of
a structure in addition to meeting life safety requirements. It is
also intended to benefit building officials who do not routinely
deal with waterfront structures.

Compliance with this standard should not be considered a
guarantee that the desired performance goals will be achieved.
Variation between the desired performance levels and actual
performance should be expected because of the inherent uncer-
tainties in prediction of seismic ground motion, liquefaction, and
other seismic effects and because of the inherent uncertainties
in levels of workmanship, material strengths, levels of mainte-
nance, structure condition, and other effects.

This standard has been prepared in accordance with recog-
nized engineering principles and should not be used without the
user’s competent knowledge for a given application. The publi-
cation of this standard by ASCE is not intended to warrant that
the information contained herein is suitable for any general or
specific use, and ASCE takes no position respecting the validity
of patent rights. The user is advised that the determination of
patent rights or risk of infringement is entirely his or her own
responsibility.
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CHAPTER 1
GENERAL

1.1 INTRODUCTION

1.1.1 Purpose The purpose of this standard is to provide
minimum requirements for the seismic design of pile-supported
piers and wharves.

1.1.2 Scope and Limitations This standard addresses the
seismic design of new piers and wharves supported on concrete
or steel piles.

This standard does not address the following:

* Structures that are subject to different operational or special
regulatory requirements such as offshore platforms or lique-
fied natural gas (LNG) terminals, or

* Piers or wharves that are accessible to the general public.

This standard does not address all of the aspects of design of
sheet pile walls, cellular walls, or similar structures that may be
components of a pile-supported pier or wharf.

This standard is intended for use by qualified geotechnical and
structural engineers with experience in the marine industry and
officials engaged in preparing and administering local codes.
This standard is not intended to replace sound engineering
knowledge, experience, and judgment.

1.2 DEFINITIONS

The following definitions apply to the provisions of Chapter 1:
PIERS: In this standard, piers are pile-supported platform
structures that extend outward perpendicular, or almost perpen-
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dicular, from the shore into a body of water and allow water to
flow underneath.

WHARVES: In this standard, wharves are pile-supported
platform structures that are constructed parallel or almost paral-
lel to the shore.

1.3 DOCUMENT LAYOUT

Chapter 1 presents the purpose, scope, limitations, and layout of
this standard. Chapter 2 defines seismic design classifications,
performance requirements, and seismic hazard levels. Chapter 3
provides the required steps and criteria for performing a seismic
design of a pier or wharf. Chapter 4 introduces the geotechnical
considerations required for a seismic design. Chapter 5 presents
criteria for force-based design, and Chapter 6 presents those for
displacement-based design. Chapter 7 provides provisions for
design and detailing. Chapter 8 deals with design considerations
for ancillary and nonstructural components. A commentary is
provided for each chapter.

1.4 UNITS

Both English and SI units are presented in this document unless
noted otherwise.





