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MANUALS AND REPORTS
ON ENGINEERING PRACTICE

(As developed by the ASCE Technical Procedures Committee, July 1930,
and revised March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of
facts on a particular subject, supplemented by an analysis of limitations
and applications of these facts. It contains information useful to the
average engineer in his or her everyday work, rather than findings that
may be useful only occasionally or rarely. It is not in any sense a
“standard,” however; nor is it so elementary or so conclusive as to provide
a “rule of thumb” for nonengineers.

Furthermore, material in this series, in distinction from a paper (which
expresses only one person’s observations or opinions), is the work of a
committee or group selected to assemble and express information on a
specific topic. As often as practicable the committee is under the direction
of one or more of the Technical Divisions and Councils, and the product
evolved has been subjected to review by the Executive Committee of the
Division or Council. As a step in the process of this review, proposed
manuscripts are often brought before the members of the Technical
Divisions and Councils for comment, which may serve as the basis for
improvement. When published, each work shows the names of the
committees by which it was compiled and indicates clearly the several
processes through which it has passed in review, so that its merit may be
definitely understood.

In February 1962 (and revised in April 1982), the Board of Direction
voted to establish a series titled “Manuals and Reports on Engineering
Practice,” to include the Manuals published and authorized to date, future
Manuals of Professional Practice, and Reports on Engineering Practice. All
such Manual or Report material of the Society would have been refereed
in a manner approved by the Board Committee on Publications and
would be bound, with applicable discussion, in books similar to past
Manuals. Numbering would be consecutive and would be a continuation
of present Manual numbers. In some cases of joint committee reports,
bypassing of Journal publications may be authorized.

A list of available Manuals of Practice can be found at http://www.asce.org/
bookstore.



PREFACE

CONTRIBUTORS

NOTATION

1. INTRODUCTION

1.1
1.2
1.3
14
1.5
1.6

CONTENTS

Purpose and SCoOpe.........ccoeiviviiiniiiininiiins
General Considerations .........cceeeeeeeveeieeeieeeeeeeeeeeieeeereeeereeeneea
Vessel CharacteriStiCS.....uiuviiiiiireeeiieeiteeeeeeeeteeeereeeeeeereeereeeneeas
Port FaCilIteS ....cveoeveeeeieciieeeeee et
Mooring Arrangements...........cooeeeieieirinininininininineeieees
Industry Standards.........ccccooiinininn

2. MOORING PRACTICE AND DESIGN REQUIREMENTS.....

2.1
2.2
23
24
25

3. MOORING SYSTEM COMPONENTS

3.1
3.2
3.3
34
35
3.6
3.7

General Considerations .........ccoceeeveeeerieeeenieeeeseecieereesveeeenens
Environmental ConditioNnS........c.ccovveevveeevveeeeeieeeereeeeeeeveeeneenns
Design Vessels and Berth Occupancy .........ccccooevevviciereinennes
Design Criteria.......oooeeiviiiiiiiiniiieiiecccceececnnes
Allowable Loads and Factors of Safety.........c.ccccoeoviininninn.

Mooring LiNes........cccovviiiiiiiiiiiiiiiiccieccc s
Fittings and Hardware...........cccccoeviininnnnnnnnnninne
Dockside Equipment..........ccccocevivivininiiiiiiiiininiiiicniicenas
Fender Systems.........cccooviiiiiininiiiis
Docking Aid and Monitoring Systems .........cccccoevreiiinennes
Mechanical and Automated Mooring Systems.....................
Shipboard Equipment...........cccccocvviiiiiiininiiiniiiiiiiiiccnas

vii

ix

x1i



Vi

4. FORCES ON MOORED VESSELS..

4.1
4.2
4.3
44
4.5
4.6
4.7

4.8

5. MOORING ANALYSIS METHODS

5.1
52
5.3
54

6. OPERATIONAL CONSIDERATIONS

6.1
6.2
6.3
6.4

APPENDIX. UNIT CONVERSIONS

REFERENCES

INDEX

CONTENTS

General Considerations ...........cccocvivivivnininininnnniniin
WINA FOTICES ...
Current FOTIces.........ccoviiiiiiniiiis
Passing Vessel FOIces ..........ccoooiiiiiiineiiinicceicccee
Wave FOrces ...
Seiche and Long Wave Effects .........cccoooiiiiiiiinin
Tide and Draft Changes and Vessel Movements

at Berth. ..o

Static Mooring Analysis..........cccceceviviiiniriniiiiiiiicicenas
Dynamic Mooring Analysis...........cccccevevnniiiiiniiiicnns
Available SOftWare ........ccoooveeviieeeceeeeeeeeeee e
Physical Models..........ccooiiiiiinniiiiiccns

General Considerations .........oc.eeeeeeeveeeeeeveeeeeeeeeeeeeeeeeereeeneea
VesSel MOVEIMENTS........cccueeereeerieereeeeeeeteeeeeeeeeeeveeeee e e eveeree s
Incidents/Breakaways .........cccocovvvniiinininininiiiiniis
MaAINEENANCE. .....eveeeeeieeeeeee ettt et eere e e e e e eereeeeeans






