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SPECIAL NOTES

API publicationsnecessarily address problemsof a genera nature. With respect to par-
ticular circumstances,local, state, and federal laws and regulations should be reviewed.

API is nat undertaking to meet the duties of employers, manufacturers, or suppliersto
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under loca, state, or
federa laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufac-
turer or supplier of that material, or the materia safety datasheet.

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 |etters patent. Neither should anything contained in the publication be
congtrued asinsuring anyone against liability for infringement of |etters patent.

Generdly, APl standards are reviewed and revised, reaffirmed, or withdrawn at least
evey fiveyears. Sometimesaone-time extensionof up to two years will be added to this
review cycle. This publication will no longer be in effect five years after its publication
date asan operative APl standard or, wherean extension has been granted, upon republica
tion. Status of the publication can be ascertained from the APl Authoring Department
[telephone (202) 682-8000]. A catalog of API publications and materids is published
annualy and updated quarterly by API, 1220L Street, N.W.,Washington, D C 20005.

This document was produced under APl standardization procedures that ensure appro-
priate notification and participationin the developmental processand is designated as an
API gandard. Questions concerning the interpretation of the content of this standard or
commentsand questionsconcerning the procedures under which this standard was devel -
oped should bedirectedin writing to the director of the Authoring Department (shown on
thetitle pageof thisdocument), American Petroleum Ingtitute, 1220L Street, NW., Wash-
ington, D C 20005. Requestsfor permission to reproduceor trandateall or any part of the
materiad published herein should also be addressed to thedirector.

API publicationsmay be used by anyonedesiring to do so. Every effort has been made
by the Ingtituteto assure the accuracy and reliability of the data containedin them; how-
ever, the Institute makes no representation, warranty or guaranteein connection with this
publication and hereby expresdy disclaimsany liability or responsibility for loss or dam-
ageresultingfromits use or for the violation of any federal, state, or municipa regulation
with which thispublication may conflict.

AP standards are published to facilitate the broad availability of proven, sound engi-
neering and operating practices. These standards are not intended to obviate the need for
applying sound engineering judgment regarding when and where these standards should
be utilized. Theformulation and publicationof API standardsis not intended in any way to
inhibit anyonefrom using any other practices.

Any manufacturer marking equipment or materiasin conformance with the marking
requirements of an API standard is solely responsiblefor complying with all the applica-
blerequirements of that sandard. AFI does not represent, warrant, or guaranteethat such
productsdo in fact conform to the applicableAPI standard.

All rightsreserved. No part of thiswork may be reproduced, stored in a retrieval system,
or transmitted by any means, electronic, mechanical, photocopying, recordingor other-
wise, without prior written permission from the publisher. Contact the Publisher,
APZ Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.

Copyright © 1996 American Petroleum | nditute

Copyright by the American Petroleum Institute

Thu May 11 15:29:41 2006



www.International-Standard.com

API RPx2M 9k 0732290 0553002 LO9 W

FOREWORD

API publicationsmay be used by anyonedesiring to do so. Every effort has been made
by the Instituteto assure the accuracy and réliability of the data contained in them; how-
ever, the Institute makes no representation, warranty, or guarantee in connection with this
publication and hereby expresdy disclaimsany liability or responsibility for loss or dam-
ageresultingfrom its use or for theviolation of any federal, state, or municipal regulation
with which this publicationmay conflict.

Suggested revisionsare invited and should be submitted to the director of the Explora-
tion and Production Department, American Petroleum Ingtitute, 1220 L Street, NW.,
Washington, D.C. 20005,
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Recommended Practice for Qualification Testing of Steel Anchor
Designs for Floating Structures

1 Scope

1.1 Procedures for testing and quaification of the struc-
tural integrity of sted anchors are described. These proce-
dures are suitable for use with *conventiona" anchors
designed with flukes, shank, stock, and padeye that are nor-
mally found in floating drilling structureservice (SseFigure 1).
Qudlificationshould apply to oneanchor of each design.

1.2 Additiona anchor sizes and designs shall be consid-
ered for inclusion in futureeditionsof this publication upon
submitting data to API, 1220 L Street, NW, Washington,
D.C. 20005.

2 Tests and Testing Procedures

2.1 GENERAL

Tests should include proof tests to verify the structural
integrity of the anchor flukes, crown, shank, shackle, and
crown padeye. A hammering test (resonance) should also be
conducted for any cast steel anchor components.

2.2 TESTING EQUIPMENT

All testing equipment should be in satisfactory condition
and should have been inspected and calibrated by a recog-
nized authority within the past 12 months.

2.3 PROOFTESTS

Proof tests should be performed on all anchors in the
assembled condition. If the anchor has an articulated shank,
the test should be madeto both sides of the anchor.

24 PROOF LOADS

The anchor head flukes and shank should be tested in
either d two alternative procedures shown in Figure 2. The
proof load should be sufficient to create a moment at the
pivot (crown) of 740 in.-1b/lb times the nomina anchor
weight in pounds (184,000 Nm/ton times the anchor weight
in tons). Proof loadsfor commonly used anchorsare shown
in Table 1. The anchor stock should be tested as shown in
Figure 1 and the test loads should be asshown in Table 2.

25 STRAIN GAUGES

Strain gauges should be installed on the anchor prior to
testing to dlow the inspector to monitor strain vaues at
selected locations to ensure that the anchor is not loaded
above the yidld strength of the material. Thelocation of the
strain gauges should be asfollowsand should beinstalled to
measure the maximum combined strains:

Copyright by the American Petroleum Institute
Thu May 11 15:29:41 2006

Heed Flukesand Location

Shank Strain Gauge (SeeFigure3)

Aft-shank 25% of shank length from pivat,
top and bottom

Mid-shank 50%00f shank length from pivet;
bottom

Fore-shank 75% of shank length from pivat;
bottom

Aft-fluke 25% of flukelength from pivot;
top and bottom

Mid-fluke 50%o0f flukelength from pivat;
top and bottom

Fore-fluke 75% of flukelength from pivat;

(H uke tip test only) top and bottom

Anchor strain measurements should be recorded and plot-
ted as shown in Figure 3. This data should be made avail-
ableto theinspector.

2.6 PROCEDURE FOR TWO-THIRDSFLUKE
LENGTHTEST

The procedurefor two-thirdsflukelength test is & follows:

a Mark the center line of the inside edge of each fluke
rib at a point two-thirds the length of the fluke, as mea-
sured from the center of the crown pivot (See Figure 2,
point A).

b. Placethe anchor in the test devicefromits crown shackle
s0 that Point A on theflukeribsisin a horizontal line with
the center line of the anchor shackle and the proof-test
device.

¢. Mark the intersection of the horizontal line drawn from
Point A with the upper edgeof theflukerib.

d. Wed a right-angle bracket on the upper surface of each
flukerib on the aft-sideof theintersectionnar k asshownin
Figure?2.

e. Pull the anchor forward with the proof-test device until
the bracketscontact the bar. If one df the bracketsis not in
contact, placeshim stock between the bracket and the bar so
that theflukes can be stressed uniformly.

f. Proceed with proof-test pull, stopping at increments of
nat morethan 25 percent of the proof-test pull to takestrain
readings.

g. Terminate the test at the proof-test pull per Table 1 or
when one of the strain gauges shows 1000 micro-inches per
inch (0.001 mm/mm) of gtrain {(30,000 ps (207 MPa) yield
strength material)]. Any anchor design failing to meet the
required proof load or exhibiting any permanent deforma-
tion or cracking shall be rejected.

27 PROCEDUREFOR FLUKETIPTEST
The procedurefor thefluketip testisasfollows:
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2 APl RECOMMENDED PRACTICE 2M

a Placethe anchor in thetest deviceas shownin Figure2.
b Pull the anchor forward with the proof-test machine until
the fluketips contact the stop. If the fluke tips do not both
contact the stop equaly, place shim stock between the fluke
tip and the stop so that the flukesare stressed equally.

¢. Proceed with the proof-test pull, stopping a increments
of not more than 25 percent of the proof-test pull to make
thedtrain readings.

d. Terminate the test at the proof-test pull per Table 1 or
when one of the strain gauges shows 1000 micro-inchesper
inch (0.001 mm/mm) of strain [(30,000 psi (207 MPa) yield
srength material)]. Any anchor design failing to meet the
required proof load or exhibiting any permanent deforma:
tion or cracking shall be rejected.

28 SHACKLE AND CROWN PADEYE TEST

The anchor should be placed on a flat surfaceand a ten-
sion test gpplied per Figure 1. Thetest load should be equal
to the breaking strength of the mooring pendant to be used
with the anchor or aslistedin Table 2.

Thetest load should be applied to both the padeye and the
anchor shackle. The padeye should be the magnetic particle
inspected after the test; any anchor design which exhibits
any cracking or permanent deformation as a result of this
test should be rejected.

29 ANCHOR STOCK
The tests described in this recommended practice are appli-

cabie only to anchors with wrought steel stocks. The stock
should be retained in the anchor head by means of weded
keegper blocks in lieu of split keys or smilar devices which
inducehigh stress concentrationg See Fgure 1).

210 HAMMERINGTEST

A hammering test (resonance) should be carried out on
each sted anchor component. For this test, the anchor
should be suspended above the ground and well hammered
to test the soundnessof the anchor. Any anchor component
found to have an inclusion (void) should be replaced with a
new sound component.

211 ANCHOR WEIGHT

At the conclusion of the tests, the anchor should be
weighed and the weight recorded on the test report.

212 CERTIFICATIONAND ACCEPTANCE

Testing should be witnessed and certified by a qudified
ingpector. A comprehensivetest report should be compiled.
After amanufacturerhas proven the structural integrity of a
particular anchor design (by strain gauging an anchor and
conducting a successful proof test as described herein), the
anchor is considered acceptable.

Table 1—Equivalent Proof Tests for Floating Structure Anchors

Fluke Suggested Proof Test
Typeof Weight FluteLength  Shank Length  Angle ~ Momentat thePivot  ShackleSize FlukeTip 2/3 Fluke Tip
Anchor inch tond inch mm inch mm  degree Ibinchx10® Nemx10® inch mm 1bx10® tons Ibx 103 tons
LWT 20 9.07 1060 2692 173.0 4394 30 14.8 1669 4, 117 157 71.2 284 1289
25 1134 1140 2896 186.5 4737 30 185 2086 51, 127 182 82.6 330 149.7
30 1316 1215 308 198.0 5029 30 222 2503 5 142 205 93.0 371 168.3
Danforth 20 9.07 103.1 2619 171.7 4361 30 14.8 1669 41, 117 163 74.0 294 1334
25 11.34 1108 2814 1846 4689 30 185 2086 5 127 189 85.8 342 155.2
30 13.61 119.7 3040 197.0 5004 30 222 2503 St 142 209 94.8 378 171.5
Offdnll 20 9.07 984 2499 1654 4201 34 14.8 1669 41 117 163 74.0 285 1293
30 13.61 1126 2860 189.5 4813 34 222 2503 52 142 214 97.1 374 169.7
Moorfast 30 13.61 1180 2997 189.0 4801 34 222 2503 52 142 200 90.7 351 159.3

Note: b = pound; mm = millimeters.

aMetric tons.
Table 2—Proof Loads
Anchor Weight Tes Load for Padeye and Shackle Tes Load for Anchor and Stock
b tons? b tons? 1b tons?
20,000 9.07 340,000 154.3 29,000 132
25,000 11.34 420,000 190.6 33,000 15.0
30,000 13.61 510,000 2314 35,000 15.9
Note Tb = pound
Metric tons.
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RECOMMENDED PRACTICE FOR QUALIFICATION TESTING OF STEEL ANCHOR DESIGNSFOR FLOATING STRUCTURES
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Figure 1—est Position for Stock and Padeye
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4 API| RECOMMENDED PRACTICE 2M
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Figure 2—Method for Proof-Test Pull
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RECOMMENDED PRACTICEFOR QUALIFICATION TESTING OF STEEL ANCHOR DESIGNSFOR FLOATING STRUCTURES
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Figure 3—30,000 Pounds (13.61 Tons)—Two-Thirds Fluke Length Pull, Strain at
370,000 Pounds (167.85Tons) e Pull
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