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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

The proced

e are

described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpbr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions

the World T

www.iso.or

lrawn to the possibility that some of the elements of this document may)be the subject of

4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convenience of users and dogs not
endorsement.

ination of the voluntary nature of standards, the meaning of ISO specific termps and

related to conformity assessment, as well as infermation about ISO's adherence to

This docum|
Subcommittg

Any feedbacl
complete list

rade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
iso/foreword.html.

ent was prepared by Technical Committee ISO/TC 8, Ships and marine technology,
be SC 4, Outfitting and deck machinery.

c or questions on this document should be directed to the user’s national standards bpdy. A
ing of these bodies can be found.at www.iso.org/members.html.

© IS0 2023 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=013262bcb8f55903592510ccfbc042a3

INTE

RNATIONAL STANDARD ISO 4845:2023(E)

Ships and marine technology — Combined rigging for
deep-sea mooring

1 S

cope

This document specifies types, dimensions, tests and other technical requirements for combined

r‘lgglr gused fordeen-seamoorinog (hereinafterreferred toas “combined ricgginag’”)
s} T 5 < 550 7

This dlocument is applicable to the combined rigging consisting of high modulus polyethyjlene (HMPE)
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4.1
The c

$0 Online browsing platformtavailable at https://www.iso.org/obp

ropes, mooring chains, and shackles used for mooring and positioning offshore str
sof 1000 mto 5000 m.

ormative references

bllowing documents are referred to in the text in such a way-that some or all of
tutes requirements of this document. For dated references; only the edition cited
ed references, the latest edition of the referenced documeft)(including any amendmg

B692-3, Fibre ropes for offshore stationkeeping — Part 3xHigh modulus polyethylene (H
)438:2017, Ships and marine technology — Offshoréanooring chains

erms and definitions

'ms and definitions are listed in this doeument.

C Electropedia: availahle,at https://www.electropedia.org/

esign

Structuraltypes of combined rigging

bmbinéd rigging consists of fibre ropes, mooring chains and shackles, as shown in Fij

Lctures with

their content
applies. For
ents) applies.

\PE)

1d [EC maintain terminology databases for use in standardization at the following addresses:

rure 1.
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L; length of the outlet end of mooring chains which connects with windlasses
L, length of the middle part of combine rigging which is fibre rope
L;  length of the end of mooring chains which connects with anchors

shackle

mooring|chain

19’

1
2
3 fibre rop
4  thimble

Figure 1 — Combined rigging diagram

4.2 Combjnation design

4.2.1 The 4trength design of the combined rigging shall meet the-following requirements:
a) The strehgth of the fibre rope shall meet the minimum breaking strength at the end of service time.
b) The rati¢ of the fibre rope and mooring chain shall be_in accordance with Annex A.

c) The strepgth of the mooring chain shall meet the minimum breaking strength at the end of s¢rvice
time, andl the corrosion allowance of the mooring-chain should be as specified in Annex B.

d) The strepgth ratio of the mooring chain andfibre rope shall be 1,05 ~ 1,1. The size of the end link
shall be [,2 times that of the common link«

e) The size|of the shackle shall be identical to the size of the end link.

4.2.2 The length design of combined rigging shall meet the following requirements:
a) The cregp of the fibre ropejshall be considered in the length design of L; and L; of mooring chpin.

b) The length of L; of mooring chain shall keep the fibre rope below the water surface from the geriod
of structiure installation finished until it is retired.

c) The length of I3-mooring chain shall keep the fibre rope from any friction with the seabed from the
period of structure installation finished until it is retired.

5 Performance
5.1 Overall performance

5.1.1 The components of each combined rigging shall be firmly and reliably connected. The
components of different combined rigging of the same specification shall be interchanged.

5.1.2 The overall performance of the combined rigging specified in this document shall meet the
design service time of not less than 10 years.

2 © IS0 2023 - All rights reserved
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5.2 Fibre ropes

5.2.1 Composition

The fibre rope consists of a core rope, a particle-resistant isolating layer, a protective layer and thimbles
at two ends.

5.2.2 Fibre rope performances

5.2.2.1 The raw material of fibre rope shall be HMPE fibre with high tenacity. The average tenacity
shall pethelessthan 2 500 MPa (2.5 N/tex) If the protective laver is polyester fibre the minimum

tenacjty shall be 730 MPa (0,73 N/tex). If other materials are used in the rope, they shall|be identified
accorfling to the rope design / manufacturing specification, and the test method shall\bé ip accordance
with ]SO 18692-3.
5.2.2|2 The strength of the braided fibre rope shall meet the minimum bieaking strength (MBS) of
the rdpe in Table 1. The MBS of the rope shall be in accordance with ISO 18692-3. The minirhum tenacity
of thg core rope shall be 1 300 MPa (1,3 N/tex). All test samples shall méet the minimum|value of this
document. The rope shall be constructed so as to prevent the infiltration of size from excgeding 20 pm
or thq size agreed by relevant parties.
Table 1 — Minimum breaking strength of fibre rope
Reference number? MBS
(kN)
63 2500
71 3200
80 4000
90 5000
100 6300
106 7100
132 8000
118 9000
125 10 000
132 11 200
140 12 500
150 14 000
160 16 000
170 18 000
180 20000
a2 The reference number refers to the diameter of the core rope of the fibre rope. The actual diameter
of the fibre rope may differ from its reference number.

5.2.3 Typical types

5.2.3.1 The corerope structure of the fibre rope is composed of a single braided structure or a parallel
multi-bundle structure. The particle-resistant isolating layer is evenly covered between the core rope

©1S0 2023 - All rights reserved 3
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and the protective layer. The protective layer shall be wrapped outside the particle-resistant isolating

layer. See Figure 2 and Figure 3 for the typical structure diagram.
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Figure 2 — Type A fibre rope
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Figure 3 — Type B\fibre rope

p protective layer is used to protect'the rope from mechanical damage during ope
thickness of the protective layershall be not less than 7,0 mm. The protective layef
one S-shaped and one Z-shaped coloured strand cross-woven to identify whethe

mbles shall be installed at both ends of the fibre rope. The type of thimbles shoy
[Annex C. The thimble shall match the fibre rope and the shackle shall match the thin

ng chains

5.3.1 Mooring chains performances

The materia

1“grade and performance of the mooring chains shall meet the requiremer

Fation
shall
r it is

11d be
ble.

ts of

ISO 20438:2017, Clauses 4 and 5.The breaking load of the mooring chains shall meet the requirements
in of ISO 20438:2017, Table 2.

5.3.2 Typi

cal types

The mooring chains shall be selected in accordance with the structural types and dimensions of
studless chains specified in of ISO 20438:2017, Clause 6. The typical structure for studless chains is
shown in Figure 4.

© IS0 2023 - All rights reserved
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Figure 4 — Typical studless chain structure

Shackles

Shackles performances

haterial grade and performance of thevshackle shall meet the requirements of ISO
Ps 4 and 5.

Typical types

hackle shall be connected-to the mooring chain by a chain link of a suitable dime
time, the shackle shallkmatch the dimension of the anchor and the fibre rope end loop
fure refers to the Mstype shackle structure in ISO 20438:2017, Clause 6. The ty
fure for studlesscchains is illustrated in Figure 5.

20438:2017,

nsion. At the
. The shackle
bical shackle

©ISO

2023 - All rights reserved


https://standardsiso.com/api/?name=013262bcb8f55903592510ccfbc042a3

ISO 4845:2023(E)

I— 4 )
I . ﬁi
I | ———1
~S~———"
b

f W
Key
d nominal diameter [ length
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Figure 5 —. Typical shackle structure
6 Test
6.1 Make the 1:1 size template of the shackle to check the compatibility of the shackle with the

rope loop an

6.2 The te
interchanges

specification].

H chain link.

mplate-ofthe shackle shall meet the reliable connection of various components ar
bilityef various components between different combinations of rigging of the

fibre

d the
same

6.3 The test method of each component of the combined rigging shall be in accordance with the rules
and corresponding standards of the classification society.

6.4 The minimum breaking strength test of the fibre rope, the minimum tenacity test of the core
rope and the anti-particle penetration test shall be tested in accordance with ISO 18692-3. The creep
properties of the fibre ropes shall be verified in accordance with the test method in ISO 18692-3.

6.5 The mechanical performance test and load test method of mooring chain and shackle can refer
to the corresponding rules of classification society and should meet the performance requirements of
1SO 20438:2017, Tables 1 and 2.
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7 Marking and documents delivered

7.1 Marking
The combined rigging shall include the permanent marks with the following requirements.

a) The fibre ropes of the rigging shall be clamped at the rope core with a continuous marking tape
which includes the name of the manufacturer, rope specifications, minimum breaking strength
requirements and the date of manufacture.

b) The termination thimbles shall include the name of the manufacturer and bore size.

c) Thhe shackles shall include the name of the manufacturer and material grade code.

d) The mooring chains shall include the name of manufacturer, as well as the grade ¢ode and the
npminal diameter of the mooring chains.

7.2 [Technical documents
The cpmbined rigging shall be supplied with the following documents:

a) t¢streportand warranty of the combined rigging;

b) :[mensional inspection report of each component of the.combined rigging;

c)

d) certificate of qualification of the combined rigging, whose serial number is noted in all other
certificates.

aterial report of each component of the combined rigging;

©1S0 2023 - All rights reserved 7
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Annex A
(normative)

Ratio of fibre rope and mooring chain

The ratio of fibre rope and mooring chain is shown in Table A.1.

Table A.1 — Ratio of fibre rope and mooring chain
Diameter of mooring chainb
Reference of d
fibre ropge? (mm)
R3d R3Sd R4d R4Sd R5d

63 55 52 50 47 46

71 63 60 56 54 52

80 71 67 64 60 58

90 81 76 72 68 66

100 90 86 81 76 74

106 97 92 87 81 81

112 105 97 92 87 84

118 111 105 100 93 90

125 117 111 105 100 95

132 ¢ 117 111 105 102

140 - - 120 111 110

150 - - - 120 117

160 - - - - 127

170 - - - - 135

180 ¢ - - - 142
a2  Therefergnce number refers to th€ diameter of the core rope of the fibre rope. The actual diameter of the fibre rope can
be different frgm its reference nurhbet.
b This refer¢nce table doesfiotConsider the size of the mooring chain under corrosion and wear. In the actual design, the
diameter of thp mooring chain*and shackle should be increased by referring to the wear amount in Table B.1. The ¢lesign
requires a corjosion margin design with a life span of 10 years.
¢ When the mooring chain shall be greater than 120, other auxiliary designs shall be considered to increase the dverall
buoyancy of thie rigging.
d  R3toR5 idthe’grade of chain steel refers ta 1SQ 20438:2017

8 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=013262bcb8f55903592510ccfbc042a3

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Design 
	4.1 Structural types of combined rigging 
	4.2 Combination design 

	5 Performance 
	5.1 Overall performance 
	5.2 Fibre ropes 
	5.2.1 Composition 
	5.2.2 Fibre rope performances 
	5.2.3 Typical types 

	5.3 Mooring chains 
	5.3.1 Mooring chains performances 
	5.3.2 Typical types 

	5.4 Shackles 
	5.4.1 Shackles performances 
	5.4.2 Typical types 


	6 Test 
	7 Marking and documents delivered 
	7.1 Marking 
	7.2 Technical documents 

	Annex A (normative) Ratio of fibre rope and mooring chain 
	Annex B (informative) Corrosion and wear allowances of mooring chain and connecting parts 
	Annex C (informative) Types of thimbles 
	Bibliography 

