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EXECUTIVE SUMMARY

The Naval Facilities Engineering Command Criteria Office tasked the Naval
Facilities Engineering Service Center (NFESC) to compile a database of
mooring hardware information to support MIL-HDBK-1026/4 'Mooring
Design', which is in preparation. This report provides selected physical
and empirical data useful for mooring design.

This report consists of a directory that lists the type of information
provided, its subdirectory, the name and type of the file. In some cases
the same information is provided in various forms (for example, as both a
spread sheet and a picture of the spread sheet in image form), because
engineers may wish to use the files in various ways.
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DIRECTORY

This table lists the types of information provided, its directory, file name
and file type. )

Table. Listing of Empirical Information

ITEM FILENAME DESCRIPTION
Al al.xls Capacity of Standard Navy Fleet Moorings
A2 a2.dxf Types of Drag - Embedment Anchors
A2 az2.pcx Types of Drag - Embedment Anchors
A3 a3.dxf Types of Pile Anchors
A3 a3.pcx Types of Pile Anchors
A4 a4.dxf Types of Deadweight Anchors
A4 ad.pcx Types of Deadweight Anchors
A5 a5.dxf Concrete Sinker Used in Standard Navy Moorings
A5 a5.pcx Concrete Sinker Used in Standard Navy Moorings
A6 a6.dxf Riser-Type Buoys
A6 a6.pcx Riser-Type Buoys
A7 a7.dxf Marker Buoy
A7 a7l.pox Marker Buoy
Bl bl.dxf Large Double Bitt With Lip
Bl bl.pcx Large Double Bitt With Lip
B2 b2.dxf Low Double Bitt w/ Lip
B2 b2.pcx Low Double Bitt w/ Lip
B3 b3.dxf Special Mooring Bollard "A"

B3 b3.pcx Special Mooring Bollard "A"
B4 b4 .dxf Special Mooring Bollard "B"
B4 b4 .pcx Special Mooring Bollard "B"
B5 b5.dxf Large Bollard With Horn

B5 b5.pcx Large Bollard With Horn

B6 b6.dxf 42" Cleat

B6 b6.pcx 42" Cleat

B7 b7.dxf 30" Cleat

B7 b7.pcx 30" Cleat

Cl cl.dxf Common Stud Link Chain

Cl cl.pcx Common Stud Link Chain

C2 c2.dxf Chain Joining Link

C2 c2.pcx Chain Joining Link

c3 . c3.dxf Anchor Joining Link

C3 c3.pcx Anchor Joining Link

C4 cd.dxf Ground Ring

C4 cd.pcx Ground Ring
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C5 c5a.dxf Swivel Shackle (Page 1 of 2)

C5 c5a.pcx |Swivel Shackle (Page 1 of 2)

C5 cS5b.dxf Swivel Shackle (Page 2 of 2)

C5 cSb.pcx [Swivel Shackle (Page 2 of 2)

C6 c6.dxf Spider Plate

C6é cb.pcx Spider Plate

C7 c7.dxf Plate Sinker Shackle

C7 c7.pcx Plate Sinker Shackle

C8 c8.dxf Pear Link

C8 c8.pcx Pear Link

C9 c9.dxf End Link

C9 c9.pcx End Link

C10 cl0.dxf |Joining Shackle

C10 cl0.pcx |Joining Shackle

Cl1l cll.dxf |Anchor Shackle

Cl1 cll.pcx |Anchor Shackle

C1l2 cl2.dxf |Buoy Shackle

Cl2 cl2.pcx |Buoy Shackle

C13 cl3.xls (Mechanical Properties

Cl4 cld.xls Physical Properties of Finished Chain and Accessories

C1l5 cl5a.dxf |Buoy, Mooring, Foam Filled, Polyurethane, 8 Ft Dia, Class
AA, General Arrangement & Parts List

C15 cl5a.pcx |Buoy, Mooring, Foam Filled, Polyurethane, 8 Ft Dia, Class
AA, General Arrangement & Parts List

C15 clS5b.dxf |Buoy, Mooring, Foam Filled, Polyurethane, 11.5 Ft Dia,
Class RA, General Arrangement & Parts List

C15 clbb.pcx |Bucy, Mooring, Foam Filled, Polyurethane, 11.5 Ft Dia,
Class AA, General Arrangement & Parts List

D1 dle6.xls |Predicted Single Anchor Drag Distances - Stockless Anchor,
Stabilizers & Flukes at 45 degrees, Seafloor Type = Mud

D1 dle7.xls |Predicted Single Anchor Drag Distances - Stockless Anchor,
Stabilizers & Flukes at 36 degrees, Seafloor Type = Sand

D1 dle8.xls |Predicted Single Anchor Drag Distances - Stato Anchor,
Stabilizers & Flukes at 50 degrees, Seafloor Type = Mud

D1 dle9.xls |Predicted Single Anchor Drag Distances - Stato Anchor,
Stabilizers & Flukes at 30 degrees, Seafloor Type = Sand

D2 d2el0.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 45 degrees, Seafloor Type
= Mud

D2 d2ell.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 36 degrees, Seafloor Type
= Sand

D2 d2el2.xls |[Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 50 degrees, Seafloor Type
= Mud

D2 d2el3.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 30 degrees, Seafloor Type
= Sand

El el54.dxf |Spherical Marker or Mooring Buoy

El €l54.pcx |Spherical Marker or Mooring Buoy

E1l e155.dxf [Spherical Marker or Mooring Buoy

El el55.pcx |Spherical Marker or Mooring Buoy

E1l e156.dxf |Spherical Marker or Mooring Buoy

El €156.pcx [Spherical Marker or Mooring Buoy -
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El el57.dxf |Tension Bar Mooring Buoys

El el57.pcx |(Tension Bar Mooring Buoys

El el58.dxf |Tension Bar Mooring Buoys

El el58.pcx |[Tension Bar Mooring Buoys

El el159.dxf |Hawsepipe and Tension Bar Buoys

El el59.pcx |Hawsepipe and Tension Bar Buoys

El el60.dxf |Hawsepipe and Tension Bar Mooring Buoys

El el60.pcx |Hawsepipe and Tension Bar Mooring Buoys

El el62.dxf |Concrete Sinkers

E1l el62.pcx [Concrete Sinkers

El el65.xls |Holding Power to Weight Ratio of Various Anchors

El el69a.xls [Moorings Without Sinkers Bills of Materials

El el70.xls |Moorings Without Sinkers Chain Set Assembly for Basic
Depth

El el7l.xls |Moorings Without Sinkers Lengths of Ground Chain Required
for Various Water Depths

El el72.dxf |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El el72.pcx |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El el74.xls |Moorings Without Sinkers Bills of Materials

El el75.xls |Moorings Without Sinkers Chain Set Assembly for Basic
Depth

El el76.xls [Moorings Without Sinkers Maximum Mooring Depths With
Various Buoys -

El el78.dxf |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El el78.pcx |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El el77.xls |Moorings Without Sinkers Lengths of Ground Chain Required
for Various Water Depths

El el8l.xls [Moorings With Sinkers - Bills of Materials

El el82.xls |Moorings With Sinkers - Chain Set Assembly for Basic Depth

El el83.xls [Moorings With Sinkers - Maximum Mooring Depths With
Various Buoys

El el84.xls [Moorings With Sinkers - Lengths of Ground Chain Required
for Various Water Depths

El el85.xls |Moorings With Sinkers - Chain Set Assemblies for Various
Depths

E2 e2 1l.dxf |Free-Swinging, Riser-Type Mooring Without Sinkers -
Classes AAA and BBB (Proposed)

E2 e2 l.pcx |Free-Swinging, Riser-Type Mooring Without Sinkers -
Classes AAA and BBB (Proposed)

E2 e2 2.dxf |[Free-Swinging, Riser Type Mooring Without Sinkers - Class
AA, BB, and CC

E2 e2 2.pcx |[Free-Swinging, Riser Type Mooring Without Sinkers - Class
AA, BB, and CC

E2 e2 3.dxf |[Free-Swinging, Riser-Type Mooring Without Sinkers - Class
DD

E2 e2 3.pcx |Free-Swinging, Riser-Type Mooring Without Sinkers - Class
DD

E2 e2 4.dxf |Free-Swinging, Riser-Type Mooring Without Sinkers - Class
A, B, C, D, E, F, and G

E2 e2 4.pcx |Free-Swinging, Riser-Type Mooring Without Sinkers - Class
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A, B, C, b, E, F, and G

E2 e2 5.dxf |[Free-Swinging, Riser-Type Mooring With Sinkers - Classes
A, B, C, D, and E

E2 e2 5.pcx |Free-Swinging, Riser-Type Mooring With Sinkers - Classes
A, B, C, D, and E

E3 e3 10.dxf [Tension Bar Mooring Buoy

E3 e3 10.pcx |Tension Bar Mooring Buoy

E3 e3 11.dxf [Hawsepipe Mooring Buoy

E3 e3 1ll.pcx |Hawsepipe Mooring Buoy

E3 e3 12.dxf [Tension Bar Mooring Buoy

E3 e3 12.pcx |Tension Bar Mooring Buoy

E3 e3 9.dxf |Standard Marker or Mooring Buoy

E3 e3 9.pcx |Standard Marker or Mooring Buoy

F1l fl.dxf Recommended NAVMOOR Anchor Size for Navy Fleet Moorings

Fl fl.pcx Recommended NAVMOOR Anchor Size for Navy Fleet Moorings

F £10000.dxf |Plan View - 10K navmoor Anchor

F £10000.pcx {Plan View - 10K navmoor Anchor

F £12000.dxf |[Anchor Assembly, Mooring NAVMOOR-10, 12000 Pounds

F £12000.pcx |[Anchor Assembly, Mooring NAVMOOR-10, 12000 Pounds

F £18000.dxf |Anchor Assembly, Mooring NAVMOOR-15, 18000 Pounds

F £18000.pcx |[Anchor Assembly, Mooring NAVMOOR-15, 18000 Pounds .

F £2400.dxf |NAVMOOR-2 Mooring Anchor 2,400 lbs. (wt.) General Assembly

F £2400.pcx [NAVMOOR-2 Mooring Anchor 2,400 lbs. (wt.) General Assembly

F £2700.dxf [NAVMOOR-6 Salvage Anchor 7,200 lbs. (wt.) General Assembly

F £2700.pcx |[NAVMOOR-6 Salvage Anchor 7,200 lbs. (wt.) General Assembly

Gl gl.dxf Common Wire Rope Construction Examples

Gl gl.pcx Common Wire Rope Construction Examples

G2 g2.xls Fiber Rope Specification

G3 g3.xls Plain-Laid Rope Construction

G4 gda.xls Braided Rope Construction

G4 gdb.x1ls Braided Rope Construction - Continued

H1 hlb.dxf Driven Plate Anchor Configuration

H1 hlb.pcx |Driven Plate Anchor Configuration

H2 h2.dxf Anchor-Follower Assembly

H2 h2.pcx Anchor-Follower Assembly

Il il.dxf Variation of Bollard Pull with Shaft Speed for ARS-38
Class Ships -

I1 il.pcx Variation of Bollard Pull with Shaft Speed for ARS-38
Class Ships

I2 i2.dxf Variation of Bollard Pull with Shaft Speed and Propeller
Pitch for ARS-50 Class Ships

I2 i2.pcx Variation of Bollard Pull with Shaft Speed and Propeller
Pitch for ARS-50 Class Ships

I3 i3.dxf Bollard Pull vs. Shaft Speed and Propeller Pitch For T-
ATF-169 Class Ship Without Kort Nozzle

I3 i3.pcx Bollard Pull vs. Shaft Speed and Propeller Pitch For T-
ATF-169 Class Ship Without Kort Nozzle

J1 jl.dxf Chocks for Nylon Rope

Jl jl.pcx Chocks for Nylon Rope

J2 j2.dxf Bitts for Nylon Rope

J2 j2.pcx Bitts for Nylon Rope

J3 33.dxf Vertical Howser Reels

J3 j3.pcx Vertical Howser Reels

J4 j4.dx£f Horizontal Hawser Reels . -
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J4 j4.pcx Horizontal Hawser Reels

J5 j5.dxf Capstan Head Sizes for Nylon Ropes

J5 j5.pcx Capstan Head Sizes for Nylon Ropes

J6 j6 54.x1ls [Three-Strand Nylon Rope

J6 j6 55.x1s |Plaited Nylon

J6 j6 56.xls [Double Braided Nylon Rope

J6 j6_57.x1ls [Plaited Continuous Polyester Filament with Staple Wrap &
Three-Strand Polyester

Jo j6_58.xls |Three-Strand Polypropylene & Double Braided Polyester
Filament With Staple Wrap

J6é 36 59.xls |Three-Strand Dual Fiber & Plaited Pual Fiber

J7 j7.xls Minimum Number of Lines Used in Preliminary Mooring
Analysis

K1 kl.dxf U.S. Navy Stockless Anchor

K1 kl.pcx U.S. Navy Stockless Anchor

Ll L1.WK1 NAVSEASYSCOM allhulls listing of ship information

L2 L2.x1ls NAVSEASYSCOM' ship chain specification data

L3 L3.xls NAVSEASYSCOM fiber rope specification data

L4 L4.xls NAVSEASYSCOM shackle specification data

L5 L5.x1ls NAVSEASYSCOM wire rope specification data
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APPENDIX A

MOORING DESIGN PHYSICAL AND EMPIRICAL DATA

This appendix includes various supporting figures, tables and
drawings in digital form that support the handbook. Table A-1-
lists the file names and gives a description of each data file.

Table A-1. Listing of Empirical Information

ITEM FILENAME DESCRIPTION
Al al.xls Capacity of Standard Navy Fleet Moorings
A2 a2.dxft Types of Drag - Embedment Anchors
A2 az2.pcx Types of Drag - Embedment Anchors
A3 a3.dxf Types of Pile Anchors
A3 a3.pcx Types of Pile Anchors
A4 a4.dxft Types of Deadweight Anchors
A4 a4.pcx Types of Deadweight Anchors
A5 as.dxft Concrete Sinker Used in Standard Navy Moorings
A5 a5.pcx Concrete Sinker Used in Standard Navy Moorings
A6 a6 .dxf Riser-Type Buoys
A6 a6.pcx Riser-Type Buoys
A7 a7.dxf - |Marker Buoy
A7 a7.pcx  [Marker Buoy .

Bl bl.dxf Large Double Bitt With Lip
Bl bl.pcx Large Double Bitt With Lip
B2 b2.dxf Low Double Bitt w/ Lip

B2 b2.pcx Low Double Bitt w/ Lip

B3 b3.dxf Special Mooring Bollard "A"
B3 b3.pcx Special Mooring Bollard "A"
B4 b4 .dxf Special Mooring Bollard "B"
B4 b4 .pcx Special Mooring Bollard "B"
BS bs5.dxf Large Bollard With Horn

BS b5.pcx Large Bollard With Horn

B6 b6 .dxf 42" Cleat

B6 b6 .pcx 42" Cleat

B7 b7.dxf 30" Cleat

B7 b7.pcx 30" Cleat

Ci cl.dxf Common Stud Link Chain

c1 cl.pcx Common Stud Link Chain

c2 c2.dxf Chain Joining Link

c2 c2.pcx Chain Joining Link

c3 c3.dxf Anchor Joining Link
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c3 c3.pcx Anchor Joining Link
C4 c4.dx£f Ground. Ring
C4 c4.pcx Ground Ring
C5 c5a.dxf |[Swivel Shackle (Page 1 of 2)
cs cSa.pcx |Swivel Shackle (Page 1 of 2)
C5 cSb.dxf |Swivel Shackle (Page 2 of 2)
C5 cSb.pcx |Swivel Shackle (Page 2 of 2)
ce c6.dxf Spider Plate
ce c6.pcx  |Spider Plate
c7 c7.8xf Plate Sinker Shackle
c7 c7.pcx Plate Sinker Shackle
cs c8.dxf Pear Link
cs c8.pcx Pear Link
C9 c9.dxf End Link .
cs c9.pcx End Link
C10 c10.dxf |Joining Shackle
C10 cl0.pcx {Joining Shackle
Ci1i cll.dxf JAnchor Shackle
Cii cll.pcx |Anchor Shackle
C12 cl2.dxf |Buoy Shackle
C12 cl2.pcx |Buoy Shackle
C13 cl3.xls |Mechanical Properties
C14 cl4.x1ls Physical Properties of Finished Chain and Accessories
C1ls5 cl5a.dxf |Buoy, Mooring, Foam Filled, Polyurethane, 8 Ft Dia, Class
AA, General Arrangement & Parts List
c1s cl5a.pcx |Buoy, Mooring, Foam Filled, Polyurethane, 8 Ft Dia, Class
AA, General Arrangement & Parts List
Cc15 clSb.dxf |Buoy, Mooring, Foam Filled, Polyurethane, 11.5 Ft Dia,
Class AA, General Arrangement & Parts List
C15 clSb.pcx |Buoy, Mooring, Foam Filled, Polyurethane, 11.5 Ft Dia,
' Class AA, General Arrangement & Parts List
D1 dle6.xls [Predicted Single Anchor Drag Distances - Stockless Anchor,
’ Stabilizers & Flukes at 45 degrees, Seafloor Type = Mud
D1 die7.xls |Predicted Single Anchor Drag Distances - Stockless Anchor,
Stabilizers & Flukes at 36 degrees, Seafloor Type = sand”
D1 dle8.xls |Predicted Single Anchor Drag Distances - Stato Anchor,
Stabilizers & Flukes at 50 degrees, Seafloor Type = Mud
D1 dle9.xls |Predicted Single Anchor Drag Distances - Stato Anchor,
Stabilizers & Flukes at 30 degrees, Seafloor Type = Sand ~
" D2 d2el0.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 45 degrees, Seafloor Type
= Mud
D2 d2ell.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 36 degrees, Seafloor Type
= Sand
D2 d2el2.xls |Predicted Single Anchor Drag Distances - Tandem Stockless
Anchor, Stabilizers & Flukes at 50 degrees, Seafloor Type
= Mud
D2 d2el3.xls |Predicted Single Anchor Drag Distances - Tandem Stockless

2




MIL-HDBK-1026/4

Anchor, Stabilizers & Flukes at 30 degrees, Seafloor Type

= Sand

El el54.dxf |Spherical Marker ox Mooring Buoy

El el54.pcx |Spherical Marker or Mooring Buoy

El e155.dxf [Spherical Marker or Mooring Buoy

El el55.pcx (Spherical Marker or Mooring Buoy

El el156.dxf |[Spherical Marker or Mooring Buoy

El el56.pcx |(Spherical Marker or Mooring Buoy

El el57.dxf |Tension Bar Mooring Buoys

El el57.pcx |Tension Bar Mooring Buoys

E1 e158.dxf |Tension Bar Mooring Buoys

El el58.pcx |Tension Bar Mooring Buoys

E1l e159.dxf |Hawsepipe and Tension Bar Buoys

E1l el59.pcx |Hawsepipe and Tension Bar Buoys

El e160.dxf |Hawsepipe and Tension Bar Mooring Buoys

El e160.pcx |Hawsepipe and Tension Bar Mooring Buoys

El e162.dxf |Concrete Sinkers

El el62.pcx |Concrete Sinkers

El e165.x1s |Holding Power to Weight Ratio of Various Anchors

E1l e169a.x1ls |Moorings Without Sinkers Bills of Materials

El e170.xls |Moorings Without Sinkers Chain Set Assembly for Basic
Depth

El e171.xls |Moorings Without Sinkers Lengths of Ground Chain Required
for Various Water Depths

El e172.dxf |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El el72.pcx |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El e174.xls |Moorings Without Sinkers Bills of Materials

El e175.xls |Moorings Without Sinkers Chain Set Assembly for Basic
Depth i

El e176.xls |Moorings Without Sinkers Maximum Mooring Depths With
Various Buoys

El e178.dxE |Moorings Without Sinkers Chain Set Assemblies for Various

) Water Depths

El el78.pcx |Moorings Without Sinkers Chain Set Assemblies for Various
Water Depths

El e177.xls |Moorings Without Sinkers Lengths of Ground Chain Required
for Various Water Depths ’ ’

El . e181.xls |Moorings With Sinkers - Bills of Materials

El e182.x1s |Moorings With Sinkers - Chain Set Assembly for Basic Depth

El el83.xls |Moorings With Sinkers - Maximum Mooring Depths With
Various Buoys

El e184.xls |Moorings With Sinkers - Lengths of Ground Chain Required
for Various Water Depths

El e185.x1ls |Moorings With Sinkers - Chain Set Assemblies for Various
Depths

E2 e2_1.dxf Free-Swinging, Riser-Type Mooring Without Sinkers -

Classes AAA and BBB (Proposed)
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E2 e2_l.pcx [Free-Swinging, Riser-Type Mooring Without Sinkers -
Classes AMA and BBB (Proposed)
E2 e2 2.dxf |Free-Swinging, Riser Type Mooring Without Sinkers - Class
B AA, BB, and CC '
E2 e2 2.pcx [Free-Swinging, Riser Type Mooring Without Sinkers - Class
AA, BB, and CC )
E2 e2_3.dxf |Free-Swinging, Riser-Type Mooring Without Sinkers - Class .
DD
E2 e2_3.pcx |Free-Swinging, Riser-Type Mooring Without Sinkers - Class
DD : ' '
E2 e2_4.dxf [Free-Swinging, Riser-Type Mooring Without Sinkers - Class
A, B, C, D, E, F, and G
E2 e2_4.pcx |Free-Swinging, Riser-Type Mooring Without Sinkers - Class
A, B, C, D, E, F, and G
E2 e2_5.dxf |Free-Swinging, Riser-Type Mooring With Sinkers - Classes
‘ A, B, C, D, and E
§ E2 e2_5.pcx |Free-Swinging, Riser-Type Mooring With Sinkers - Classes
A, B, C, D, and E
E3 e3_10.dxf |Tension Bar Mooring Buoy
} E3 e3_10.pcx |Tension Bar Mooring Buoy
E3 e3_11.dxf [Hawsepipe Mooring Buoy
E3 e3_1l.pcx |Hawsepipe Mooring Buoy
E3 e3_12.dxf |Tension Bar Mooring Buoy
E3 e3_12.pcx |Tension Bar Mooring Buoy
‘ E3 e3_9.dxf [Standard Marker or Mooring Buoy
| E3 e3_9.pcx |Standard Marker or Mooring Buoy
‘ F1 f1.dxf Recommended NAVMOOR Anchor Size for Navy Fleet Moorings
F1 fl.pcx Recommended NAVMOOR Anchor Size for Navy Fleet Moorings
F £10000.dxf |Plan View - 10K navmoor Anchor
F £10000.pcx |{Plan View - 10K navmoor Anchor
F £12000.dxf [Anchor Assembly, Mooring NAVMOOR-10, 12000 Pounds
F £12000.pcx |Anchor Assembly, Mooring NAVMOOR-10, 12000 Pounds
F £18000.dxf |Anchor Assembly, Mooring NAVMOOR-15, 18000 Pounds
F £18000.pcx |Anchor Assembly, Mooring NAVMOOR-15, 18000 Pounds
F £2400.dxf |[NAVMOOR-2 Mooring Anchor 2,400 lbs. (wt.) General Assembly
F £2400.pcx |[NAVMOOR-2 Mooring Anchor 2,400 lbs. (wt.) General Assembly
F £2700.dxf |NAVMOOR-6 Salvage Anchor 7,200 lbs. (wt.) General Assembly
F £2700.pcx |[NAVMOOR-6 Salvage Anchor 7,200 lbs. (wt.) General Assembly
G1 gl.dxft Common Wire Rope Construction Examples
Gl gl.pcx Common Wire Rope Construction Examples
G2 g2.xls Fiber Rope Specification
G3 g3.xls Plain-Laid Rope Construction
G4 g4a.xls Braided Rope Construction
G4 g4b.xls |Braided Rope Construction - Continued
H1 hilb.dxf |Driven Plate Anchor Configuration
H1 hlb.pcx |Driven Plate Anchor Configuration
H2 h2.dxf . |Anchor-Follower Assembly
H2 h2.pcx Anchor-Follower Assembly
Il il.dxf Variation of Bollard Pull with Shaft Speed for ARS-38
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Class Ships

I1 il.pcx Variation of Bollard Pull with Shaft Speed for ARS-38
Class Ships

I2 i2.dxf Variation of Bollard Pull with Shaft Speed and Propeller

’ Pitch for ARS-50 Class Ships

I2 i2.pcx Variation of Bollard Pull with Shaft Speed and Propeller
Pitch for ARS-50 Class Ships

I3 i3.dxf Bollard Pull vs. Shaft Speed and Propeller Pitch For T-
ATF-169 Class Ship Without Kort Nozzle

I3 i3.pex Bollard Pull vs. Shaft Speed and Propeller Pitch For T-
ATF-169 Class Ship Without Kort Nozzle

Jl jl.dxf Chocks for Nylon Rope

Ji jl.pcx Chocks for Nylon Rope

Jz2 j2.dxft Bitts for Nylon Rope

J2 j2.pcx Bitts for Nylon Rope

J3 j3.dxf Vertical Howser Reels

J3 j3.pcx Vertical Howser Reels

J4 j4.dxf£ Horizontal Hawser Reels

J4 j4.pcx Horizontal Hawser Reels

Js j5.dxf Capstan Head Sizes for Nylon Ropes

J5 j5.pcx Capstan Head Sizes for Nylon Ropes

Jé j6_54.xls |Three-Strand Nylon Rope

Je j6_55.x1ls |Plaited Nylon

Jé j6_56.x1s |Double Braided Nylon Rope

Jé j6_57.xls |Plaited Continuous Polyester Filament with Staple Wrap &
Three-Strand Polyester

Jée j6_58.x1ls [Three-Strand Polypropylene & Double Braided Polyester
Filament With Staple Wrap

J6 j6_59.x1ls |Three-Strand Dual Fiber & Plaited Dual Fiber

J7 37.x1ls Minimum Number of Lines Used in Preliminary Mooring
Analysis

K1 kl.dxf U.S. Navy Stockless Anchor

K1 kl.pcx U.S. Navy Stockless Anchor
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PADEYE

PADEYE ~ N\ /-\ )

¢'A
-
PIPE PILE FOR MULTI- I
DIRECTIONAL LOAD —* I |
.|

* ' L_,/

A — PIPE PILE

MOORING—LINE CONNECTION

LOAD

WIDE-FLANGE SECTION FOR
UNIDIRECTIONAL LOAD

8 — WIDE—FLANGE (WF—-) SECTION

BUILT-UP SECTION FOR i
MULTIDIRECTIONAL LOAD ———— = ||

/PADEYE

C - BUILT-UP SECTION (COMPOSED OF T-SECTIONS)

FIGURE 16

Types of Pile Anchors




5 P

SQUAT CLUMP CONCRETE SLAB WITH OPEN FRAME WITH
SHEAR KEYS WEIGHTED CORNERS

"

Q

MUSHROOM WEDGE SLANTED SKIRT
OR
PEARL HARBOR

FIGURE 16
Types of Deadweight Anchors




HAIRPIN

SINKER
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B< HAIRPIN ——=(C[
] “::::\
o )
PLAN ELEVATION

NOTE: ALL EDGES ARE CHAMFERED

FIGURE 24
Concrete Sinker Used in Standard Navy Moorings




HAWSEPIPE ~——]

B — CYLINDRICAL HAWSEPIPE

CHAIN CHAFING PLATE
]
f\«

A — TENSION-BAR

TENSION BAR

I

]
§ j
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1
T_T [
: ' C - PEG-TOP HAWSEPIPE
] []
FENDER i :
H ;
] 1
[} '
E PN HAWSEPIPE
- E\\l
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e
i
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FIGURE 36

Riser—-Type Buoys




SWIVEL
(__

RAILING

FENDER

THREE CHAIN-CONNECTING EYES

Telephone — Type Buoy

FIGURE 37
Telephone—-Type Buoy

Marker Buoy

FIGURE 38
Marker Buoy
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NOTE: GALVANIZE
ANCHOR ASSEMBLES
AFTZIR FABRICATION
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SECTION C-C

CAST STEEL

FILL WITH CONCRETE

FILL WITH LEAD
AFTER BOLLARD
IS IN PLACE

RATED CAPACITY: 135 TONS (@ HORIZ.): 108 TONS (@ 45°)

APPROX. WT. = 3,570 POUNDS

Special Mooring Bollard "B’
CAPACTY Qo000 LB (hm)
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SECTION D-D

MEDIUM CAST STEEL
RATED CAPACITY: 52 TONS (@ HORIZ.): 33 TONS (@ 45 )
APPROX. WT. = 2.200 LB. »

Large Bollard With Horn
CAPACTY toccc L3 (NeM)
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[CRLVTAAR U TR PR

(Al Dimensions in Inches)

Nominal A A 3 E G H
Diometer (min) (max) (min) (min) (maox) (min) (min) (mox) (min) (min) (max)
1-3/4 1050 1076 2.62 1.75 181 1.69 6.21 6.50 1.50 1.41 158
2 12.00 1230 3.00 2.00 206 194 7.10 7.37 165 159 1.77
2-1/4 1350 13.84 342 225 234 219 804 835 180 1.59 209
2-1/2 1500 15.38 3.76 2.50 259 2.44 888 9.20 1.95 1.64 223
2-3/4 16.50 16.91 4.12 275 284 279 9.76 10.18 2.10 1.80 248
3 18.00 18.45 4.49 3.00 309 294 10.65 11.05 225 1.94 262
3-1/2 21.00 21.53 525 350 3.59 3.38 12.43 1281 240 238 3.12
4 2400 2460 6.20 4.00 4.10 3.88 1440 1478 270 2.58 3.58
Note: 'C' dimension is tolerance range for bar stock
'D' dimension is minimum bar diameter ot crown
'E' dimension does not include flashing at weld
1/2 A
—] oc |— 90" 4°
TRV 1/2 F — -— oc
A |—>
3/16
’
\ —
CROWN
—
\ , N
- % { B I' E
N/
~
P — ]
{
v
/g |
i ~ v - A
i FLASH I / — P
\Y
ELD - o |—
secion A—A A
FIGURE 1A
Common Stud Link Chain
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(All Dimensions in Inches)

Nomina! A 8 B
| Diometer (min) (max) (min) (mox)
| 1-3/4 3.41 3.59 8.78 9.23
| 2 3.66 3.84 10.24 10.76

' 2-1/4 5.25 5.50 11.70 12.30

2-1/2 5.25 5.50 11.70 12.30

2-3/4 5.25 5.50 11.70 12.30

3 5.50 5.75 13.16 13.84

3-1/2 5.75 6.00 13.16 13.84

4 7.31 7.69 19.00 19.95
NOTE:

—_— DA —

2. Markings shall be os specified in Section 3.8.

1. 2-1/4 to 2-3/4 inch Ground Rings shall be tested to the 2-3/4 inch
requirements and marked with the range of 2-1/4 to 2-3/4.

I SIZE FM3 l
MANUFACTURER

CONTRACT YEAR

A

secnon A—A
LOCATION FOR MARKINGS

| SERIAL NUMBER l

FIGURE

4

Ground Ring




DOVE TAL
4 PLACES

lSERlAL NUMBER

i i RETAINING PIN
TAPERED HOLE
1 SIZE FM3 '
‘| MANUFACTURER || 4 PLACES
EONTRACT YEAR
..... - — 00— SERIAL NUMBER |
SERIAL NUMBER —H-
5
Y—/' "T h : K‘T/L :
| ) .\ J N — '
1 3 I -
| hd ‘\_4% |
cC H - - } i - - -—— J B
' | g ’=='====§ l
R L kK = —
lL_\ 71 A-- —mmmes T S
= \ -
. [ |
&—T—J
—| oF L oE |—

(Dimensions ore specified on following page.)

FIGURE 5
Swivel Shackle (Page 1 of 2)



(All Dimensions In Inches)

Nominal

A A

Diameter (min) (max)
1-3/4 2091 22.44
2 25.36 26.66
2-1/4 27.44 30.50
2-1/2 3189 33.53
2-3/4 34.09 3583
3 38.74 40.72
3-1/2 4590 48.26
4 5211 5479

B
(min)
9.07
11.21
12.29
13.74
15.04

16.43

19.34
21.96

B
(max)
9.53
1.79
12.92
14.44
15.82
17.27
20.34
23.08

C
(min)
6.83
7.99
8.76
9.83
10.74
12.05
13.82
15.74

c

7.18

8.39

9.20

10.32
11.30
12.67
14.52
16.54

D
(max) (min)

5.62
5.62
8.00
8.00
8.00
9.00
9.00
9.00

E
(min)
222
2.57
2,84
3.23
3.23
3.76
4.45
4.62

E

F

max) (min)

(
2.34
2.7
2.98
3.39
3.39
3.96
4.67
4.87

2.80
3.29
3.61
4.07
4.42
4.99
5.53
6.44

F
{max)
2.94
3.45
3.79
4.27
4,64
5.25
5.81
6.78

1-3/4
2.
2-1/4
2-1/2
2-3/4
3
3-1/2
4

Nomina! G
Diameter (min)

2.99

3.69 3.87
4.03 4.23
4.56 4.80
4.95 5.21
6.03 6.33°
6.30 6.62
7.22 7.59

G H

(max) (min)

3.15 2.38
2.76
3.07
3.45
3.76
4.07
4.84
5.53

2.90
3.23
3.63
3.96
4.27
5.08
5.81

(max) (min)
2.50 3.75

J J
4.87

3.75 4.87
3.75 4.87
3.75 4.87
3.75 4.87
3.75 4.87
3.75 4.87
3.75 4.87

(max) (min)

K

6.83
7.99
8.76

9.83
10.74
12.05
13.82
15.74

K

(max)
7.8
8.39
9.20
10.33
11.30
12.67
14.52
16.54

(min)
12.90
15.81

16.97
20.04
21.22
23.96
29.63
33.39

P

(max)

P

14.75
16.63
19.56
21.06
22.31
25.18
31.15
35.1

Note:

Pin diameter to hole diameter looseness shall be +.090 max. for sizes
2-1/2, 2-3/4, 3, 3-1/2, 4, and +.072 mox. for sizes 2 1/4, 2, 1 3/4.

FIGURE 5
Swivel Shackle (Page 2 of 2)




3.25 (82.6) RAD

7.39 (187.7) RAD\

12.00 (304.8)

|

4.00 (101.61) RAD

/

10.20 (259.1)
2 PLACES

@ 4.14 (105.2) —
3 PLACES

\
// \ 37.84 (964.2) —

+£.12 (3.1) 7N
23.67 (601.2)
+.12 (3.1)

6.90 (175.3)
2 PLACES

\ 2.75 (69.9) RAD

4 PLACES

6.90 (175.3) RAD
2 PLACES

SIZE FM3
MANUFACTURER
CONTRACT YEAR

s L lSERIAL NUMBEJ J

1. HOLE 1 SHALL FIT THE SMALL END OF 3.50 AND 4.00 INCH NOMINAL SIZE ANCHOR
JOINING LINKS.

7.50 (190.5) ——

— 15.00 (381.0) —

—
—/

2. HOLES 2 AND 3 SHALL FIT THE LARGE END OF 2.25, 2.50 AND 2.75 INCH NOMINAL
SIZE ANCHOR JOINING LINKS. ’

3. ALL HOLES SHALL MEET THE PROOF AND BREAK LOAD REQUIREMENTS OF 4.00 CHAIN.
4, MARKINGS SHALL BE AS SPECIFIED IN SECTION 3.7.

5. ALLOWABLE DIMENSIONAL TOLERANCES SHALL BE —.06 +.12 UNLESS NOTED.

6. ALL DIMENSIONS ARE IN INCHES AND (CENTIMETERS).

FIGURE 6
Spider Plate
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FLEET MOORING

CHAIN REF _ _
\\ t ', \ _—
\ A
c &%
mnxy
3255 o
Wt 4
E §E§§ 7 ") >
i | 1.00 RAD -1 |
4 PLACES /ﬁ
LOCATIONS OF
MARKINGS
1 C RAD L L
2 PLACES
(/,30)] L/o\_
2 PLACES SINKER CHAIN OR
- B PAD EYE REF
SINKER CHAIN | by | piM. | RAD | DIA
DASH OR . b A ;
NO. | PADEYEDIA | .
3L £12 | £12 | £12 | £.06
T | 1 3/4 70 2 | 1206 | 3.03 | 2.56 | 1.88
2| 21/4 10 4 |2:06] 4.03 | 3.56 | 2.38
2 1 - | 6 CRADE DH | NUT, HEAVY. HEX. 2.250-8UN-28 ASTM A563 | STEEL
12 5 GRADE DH | NUT, HEAVY, HEX. 1.750—8UN-28 ASTM AS63 |  STEEL
2 | - | & GRADE BD | BOLT, HEX HD. 2.250—8UN-2A X 9.25L | ASTM A354 |  STEEL
1 2 | 3 GRADE BO | BOLT, HEX HD, 1.750-8UN—2A X 6.25_ | ASTM A354 |  STEEL
2 | - | 2 PLATE, 1.25 STK ASTM A36 STEEL
— 1 2 | 1 PLATE, 1.00 STK ASTM A36 STEEL
QTY | QTY | FIND |  PART OR PART OR
REQD |RECD | NO. |IDENTIFYING NO. IDENTIFYING NO. SPEC MATERIAL
=T PARTS LIST
NOTES:

1. PLATE SINKER SHACKLE MARKINGS S=ALL BE AS SPECIFIED IN SECTION 3.7.

FIGURE 7

Plate Sinker Shackle
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LOCATION FOR MARKINGS

—

»

SIZE FM3

MANUFACTURER

CONTRACT YEAR

—

l SERIAL NUMBER I

(All Dimensions In Inches)

Nominal A A B c c 0 "]
Ciameter (min) (max) (min) (max) (min) (max) (min) (max)
1-3/4 2.25 2.38 11.50 11.67 4.19 4.32 1.38 1.44

2 2.50 2.63 1373 1403 4.91 521 1.64 1.74
2-1/4 2.75 2.87 14.50 1469 5.37 5.50 1.73 1.83
2-1/2 3.00 313 16.16 16.34 592 6.05 1.92 2.02
2-3/4 3.50 363 1747 17.88 6.47 6.60 2.1 2.21

3 3.75 3.83 19.21 19.33 6.82 7.28 2.28 2.40
3-1/2 4.25 433 2390 2408 877 8.90 2.85 2.79

4 4.75 4.87 26,22 25.40 9.61 9.74 313 3.25
NOTES:

1. MARKINGS SHALL BE AS SPECIFIED IN SECTION 3.7.

FIGURE 8
Pear Link




(Al Dimensions in Inches)

Nominal A A B B Cc c
Diameter (min) (max) (min) (max) (min) (max)
1-3/4 11.81  12.08 . 7. 2. 2.16
2 13.50 13.80 7.90 8.10 2.40 2.49
2-1/4 1519 1553 8.89 8.13 2.70 2.79
2-1/2 16.88 17.25 9.88 10.13 3.00 3.10
2-3/4 1856 18.98 10.86 11.14  3.30 3.40
3 20.25 20.70 11.85 1215 3.60 3.69
3-1/2 2365 2415 1383 1418 4.20 4.29
4 27.00 27.60 15.80 16.20 4.80 4.89
NOTE:
Markings shall be as specified in Section 3.8.
B

FIGURE 9
End Link




(All Dimensions in Inches)

Nominal G G H | I J K
Diameter (min) (max) (min) (max) (min) (mox) (min)
1-3/4 . 2.33 5.80 6.10 . 7.18 . 4.90

2 2.54 2.67 6.63 7.80 8.20 3.12 5.60
2-1/4 2.85 3.00 7.49 8.78 9.23 3.51 6.30
2-1/2 3.17 3.33 8.29 9.75 10.25 3.90 7.00
2-3/4 3.49 3.66 9.12 10.73 11.28 4.29 7.70

3 3.80 4.00 9.95 11.70 12.30 468 8.40
3-1/2 4.44 4.66 11.60 13.65 1435 5.46 9.80

4 5.07 5.33 13.26 15.60 16.40 6.24 11.20

|
4R
¥ |
Dovetcil

| S

I

FIGURE 10

Joining Shackle




(All Dimensions in Inches)

Nominal G G H H | | J J K
Diameter (min) (max) (min) (max) (min) (max) (min) (max)
1-3/4 2.39 2.5 7.85 8.25 8.87 9.33 3.07. 323 543
2 2.73 2.87 8.97 9.43 10.14 10.66 3.51 3.69 6.20
2-1/4 3.07 3.23 10.09 10.61 11.41 11.99 3.95 415 6.98
2-1/2 3.14 3.59 11.21 11.79 12.68 13.33 4.39 4.61 7.75
2-3/4 3.75 3.95 1233 1297 1394 1466 4.38 5.07 853
3 410 4.31 13.46 14.15 15.21 15.99 5.40 5.54 9.30
3-1/2 478 5.02 15.70 16.50 17.75 18.66 6.14 6.46 10.85
4 5.46 5.74 17.94 18.86 20.28 21.32 7.02 7.38 12.40

Dovetail

FIGURE 11
Anchor Shackle
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TABLE 1

Mechanical Properties

Elongation minimum (gage
length = 5X specimen diameter)

115,000 psi

17 percent

170,000 psi

Chain Swivel
. and Shackle Pear
Property Accessories Pins Links
Ultimate strength (tensile)
minimum 93,000 psi 145,000 psi 150,000 psi
maximum

12 percent 9 percent
Reduction in area minimum 40 percent 40 percent 22 percent
Brinell Hardness (standard ball:
10mm ball and 3000 Kg load)
chain 192-229 321 - 365 300 - 370
accessories 192-235

Iﬁpact; average of three

specimens at 32F (minimum) .
base metal 43 ft 1b 43 ft 1b 30 ft 1b
across weld 36 ft 1b 26 £t 1b
cast components 30 £t 1b 15 ft 1b




TABLE 2

Physical Properties of Finished Chain and Accessories

| Minimum Minimum Chain

Chain Proof Breaking Weight per
Diameter Load Load Shot
(inches) (1bs) (1lbs) (1bs)
1-3/4 247,000 352,000 2252
2 318,000 454,000 3276
2-1/4 396,000 570,000 4143
2-1/2 484,000 692,000 5138
2-3/4 -578,000 826,000 6250
3 679,000 970,000 7459
3-1/2 900,000 1,285,000 10258
4 1,143,000 1,632,000 13358
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Foam Filled Mooring Buoy
Polyurethane, 11.5 Ft. Diameter, Class AA




TABLE E-1
Predicted Single Anchor Drag Distances

Anchor: Stockless Anchor with Stabilizers and Flukes Fixed at
approximately 45°

Seafloor Type: Mud
Horizontal Design Load (kips)

25. 50. 75. 100. 125. 150. 175. 200. 225. 250. 275. 300.

* o+ o * ok o *

Anchor
Weight
(Kips)
6 54 * * * * * * * * * *
7 32 * * * * * * * * * *
8 21. * * * * * * * * * *
9. 13. * o * * * * * * * *
10. 9. * * * * * * * * * *
11 6. 183. * * * * * * * * *
12, 6. 99. * * * * * * * * *
13. 6. 64. * * * * * * * * *
14. S. 47. * * * * * * * * * *
15. 5. 40. * * * * * * * * * *
16. 5. 33. * * * * * * * * * *
17. 4, 27. * * * * * * * * * *
18. 4. 22. 154. * * * * * * * +* *
19. 4. 17. 95 * * * * * * * * *
20. 3. 14. 77 * * * * * * * * *
21. 3. 12. 64 * * * * * * * . *
22. 2. 10. 5S3. * * * * * * * * *
23. 2. 8. 48. * * * * * * * * *
24. 2. 8. 42. 202. * * * * * * * *
25. 1. 8. 37. 152. * * * * * * * *
26, 1. ‘8. 33. 104. * * * * * * * *
27. 1. 7. 29. 89. * * * * * * * *
28. 1. 7. 25. 78. * * * * * * * *
- 29. 1. 7. 21. 68. * * * * * * * *
30. 0. 7. 19. 589. 245. * * * * * * *

Drag Distance (Feet)

*Exceeds anchor ultimate holding capacity




TABLE E-1 (Continued)
Predicted Single Anchor Drag Distances

Anchor: Stockless Anchor with Stabilizers and Flukes Fixed at
approximately 36°

Seafloor Type: Sand
Horizontal Design Load (kips)

25. 50. 75. 100. 125. 150. 175. 200. 225. 250. 275. 300.

Anchor
Weight
(Kips)
5. 20. * * * * * % * * * * *
6. 19. * % * * * * * ¥ * * *
7. 18- 37. * * * * J * * * * *
8. 17. 33. * * * * * * * * * *
9. 17. 29. * * * * * * * * * *
10. 17. 28. * * * * * * * * * *
11. 17. 27. 4s. * * * * * * * *
12. 17. 26. 43. * * * * * * * * *
13. 17. 26. 39. * * * * * * * * *
14. 17. 25. 37. * * * * * * * * *
15. 17. 24. 35. * * * * * * * * *
16. 17. 24. 34. 52. * * * * * * * *
17. 17. 23. 33. 49. * * * * * * > *
18. 17. 23. 32. 4s. * * * * * * * *
19. 18. 23. 32. 44. * * * * * * * *
20. 18. 23. 31. 41. * * * * * * * *
21. 18. 22. 31. 40. 57 * * * * * * *
22. 18. 22, 30. 39. b54. * * * * * * *
23. 18. 22. 30. 38. 52 * * * * * * *
24. 18. 22. 29. 37. 50. * * * * * * L *
25. 18. 22. 29. 36. 48. * * * * * * *
26. 17. 22. 28. 36. 46. 62 * * * * * *
27. 17. 23. 28. 36. 45. 60. * * * * * *
28. 17.  23. 28. 35. 43. b58. * * * * * *
29. 17. 23. 28. 35. 43. 65s6. * * * * * *
* * * * * *

30. 17. 23. 27. 35. 42. 54.
Drag Distance (Feet)

*Exceeds anchor ultimate holding capacity



TABLE E-1 (Continued)
Predicted Single Anchor Drag Distances

Anchor: Stato Anchor with Stabilizers and Flukes Fixed at

Seafloor Type: Mud

Anchor
Weight

l6.

24.
25.
26.
21.
28.
29.
30.

25.

O OO0 0O 0000000000000 O0OOFHMFEF P MNMDNDWD

50

(WS )
o ww

O O O OO K K MMPEEFNDNDNDWWWLE S OO

apporoximately 50°

Horizontal Design Load (kips)

75. 100. 125. 150. 175. 200. 225.

64. 158.
45. 9s.
34. 68.
25. 52.
18 43.
14. 35.
11. 27
9. 21
8. 18.
7. 15.
7. 13,
6. 10.
6. 10
5.

5.

5.

4.

4.

4.

3.

3.

3.

2.

2.

2.

2.

N 000Uy O NN 00w
. P « e e o & e e s

*

236.
127.
93.
72.
57.
50.
43.
36.
29.
24.
21.
18.
16.
14.
12.
11.
10.
10.

LS IS e « B« B« - B Vs Vo)

*

322.
l168.
120.
94.
76.
63.
56.
50.
43.
37.
32.
27.
24.
21.
18.
17.
15.
13.
12.
11.
11.
10.
10.
10.

398.
205,
148.
118.
96.
81.
68.
61.
55.
50.
44,
39.
34.
30.
26.
24,
22.
20.
18.
16.
15.
13.
12.

* o+ % *

280.
183.
140.
118.
98.
85.
73.
66.
61.
S6.
51.
46.
41.
36.
32.
28.
26.
24.
22.
21.
19.

Drag Distance (Feet)

*Exceeds anchor ultimate holding capacity

* % o+ O ¥ *

216.
169.
138.
118.
102.
90.
78.
71.
66.
61.
56.
52.
47.
43.
39.
35.
31.
28.
26.

250.

* % % * % * *

266.
200.
158.
138.
120.
106.
94.
83.
75.
70.
66.
61.
57.
53.
49.
44.
41.
37.

275.

* % o o % % % N

N W
N W
v w

58

54.
50.

300.

* % o+ * ¥ F

*

T

. 395.
188.
156.
138.
122.
109.
98.
88.
79.
4.
70.
66.
62.

265.
216.
178.
156.
138.
124.
112.
102.
.92.
83.
78.
74.
70.
66.
63.



Anchor:

" TABLE E-1 (Continued

Predicted Single Anchor Drag Distances

Seafloor Type: Sand

Anchor
Weight
(Kips)

W o 3 o O

10.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

*Exceeds anchor ultimate holding capacity

25.

15.
15.
15.

15.

15.
15.
16.
l6.
l6.
17.
17.
17.
17.
18.
18.
18.
18.
19,
19.
19.
18.
19.
20.
20.
20.

50.

21.
20.
20.
20.
20.
21.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
21.
23.
21.
21.
21.
21.
21.
22.
22.

Horizontal Design Load (Kips)

Stato Anchor with Stabilizers and Flukes Fixed at
approximately 30°

75. 100. 125. 150. 175. 200. 225. 250. 275. 300.

28.
27.

24

24.
24.
24.
24.
24.
24.
24.

26.
25.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.

39.
36.
32.
30.
30.
30.
29.
28.
28.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.
27.

27.

27.
27.
27.
27.
27.

33.
33.
33.
33.
32.
32.
31.
31.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.
30.

*

63.

51. 77.
47. 59.
45. 53.
42. 50.
40. 47.
37. 45.
36. 43.
36. 41.
36.  39.
36. 38.
35. 38.
35. 38.
34. 38.
34. 38.
33. 37.
33. 37.
32. 36.
32. 36.
32. 36.
32. 35,
32. 35.
32. 35.
32. 34.
32. 34.

Drag Distance (Feet)

*

91.
67.
58.
55.
52.
50.
48.
46.
44,
52.
41.
41.
40.
40.
40.
40.
40.
40.
39.
39.
38.
38.
317.

41.
41,

* % o % *

116.

72.
65.
61.
59.
57.
55.
54.
52.
50.
49.
47.
46.
45.
45.
44.
44,
44.
44.
44.

* % % *

»*

*

101.
79.
72.
65.
63.
61.
59.
58.
56.
55.
53.
52.
50.
49.
47.
46.
46.
46.
46.

114.
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TABLE E-2
Predicted Tandem Anchor Drag Distances

Anchor: Tandem Stockless Anchors with Stabilizers and Flukes Fixed at
approximately 45°

Seafloor Type: Mud
Horizontal Design Load (Kips)

25. 50. 75. 100. 125. 150. 175. 200. 225. 250. 275. 300.

Anchor

Weight

(Kips)
5. 6. ¥ * * * * * * * * * ¥
6. 4. 54. * * * * * * ¥ * * *
7. 4. 32 * * * * * * * * * *
8- 3. 21. * * * * * * * * * *
9' 3. 13. 70 * * * * * * * * *
10. 2. 9. 47. * * * * * * * * *
11. 2. 6. 35. 183. * > * * * * * *
12. 1. 6. 27 99 * * * * * * * *
13. 1. 6. 21. 64. * * * * * * * *
14. 0. 5. 15. 47. 200. * * * * * * *
15. 0. 5. 12. 40. 128. * * * * * * *
16. 0. 5. 10. 33 79. . * * * * * * *
17. 0. 4. 7. 27 63. * * * * * * *
18. 0. 4. 7. 22 50. 154. * * * * * *
19. 0. 4. 7. 17 44, 95. * * * * * *
20. 0. 3. 7. 14. 38. 77. 4 * * * * *
21. 0. 3. 6. 12. 33. 64. 179. * * * * *
22. 0. 2. 6. 10. 28. 53. 124. * * * * *
23. 0. 2. 6. 8. 23. 48. 9%0. * * * * *
24. 0. 2. 6. 8. 19. 42. 77. 202. * * * *
25. 0. 1. S. 8. 17. 37. 65. 152. * * * >
26. 0. 1. S. 8. 15. 33. ©56. 104. * * * *
27. 0. 1. 5. 7. 13. 28. 51. 89. 224. * * *
28. 0. 1. 5. 7. 11. 25, 46. 78. 177. * * *
29. 0. 0. 4. 7. 10. 21. 42. 68. 132, * * >
30. 0. 0. 4, 7. 9. 19. 38. 59. 101. 245. * *

Drag Distance (Feet)

*Exceeds anchor system ultimate holding capacity




TABLE E-2 (Continued)
Predicted Tandem Anchor Drag Distances

Anchor: Tandem Stockless Anchors with Stabilizers and Flukes Fixed at

approximately 36°

Seafloor Type: Sand

Anchor
Weight
(Kips)

10.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

W oo 3o n
« o v e s

25.

13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
13.
i3.
13.

13.

13.
13.

13.

13.

13.
14.
14.
14.
14.
14.
14.
14.

50.

18.

i8.
18.
18.
18.
17.
17.
17.
J17.
17.

Horizontal Design Load (Kips)

75.

32.
27.
25.
24.
23.
22.
21.
21.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
21.

21.

21.

100. 125. 150. 175. 200.

¥ * * *
* * * *
37. * * *
33. * * *
29. 42. * *
28. 38. * *
27. 34. 4s. >
26. 32. 43. *
26. 31. 39. *
25. 30. 37. 47.
24, 29. 35. 44.

24. 285. 34. 41.
23. 28. 33. 39.
23. 28. 32. 37.
23. 27. 32. 3s.
23. 27. 31. 35.
22. 26. 31. 35.
22. 26. 30. 34.
22. 26. 30. 34.
22. 25. 29. 33.
22. 25. 29. 33.
22. 25. 28. 32.
23. 25. 28. 32.
23. 25. 28. 32.
23. 25. 28. 31.
23. 25. 27. 31.

Drag Distance (Feet)

LR R N I T R R

*

wn
N

49.
46.
44.
41.
40.
39.
38.
37.
36.
36.
36.
35.
35.
35.

*Exceeds anchor system ultimate holding capacity

225.

* o+ % + * ¥

* O+ * O A *

»

250.

* % %

LR B I A

*

275.

o
~

DO % % % % % % % % % o * % % % o A * ¥ #
O N B ©
P

o
(o]

300.

% ok o+ % F % % % % O F *

* * % ¥ %
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TABLE E-2 (Continued)

Predicted Tandem Anchor Drag Distances

Anchor: Tandem Stato Anchors with Stabilizers and Flukes Fixed at

Seafloor Type: Mud

Anchor
Weight
(Kips)

e e e
w

T
o U
o .

-

[NS T S T S TS T N B A O o8 B o B 5 T ool o
@ Oy 1 W NP O W o
. . . . . . . . .

w N
o v
. .

N = O W wWw Joy
« e s & & 2 e« =

25

OO0 0000000000000 O0O0O OO0 O0OOo0OO0OOoOOo

50.

O OO0 OO0 000000 O O0OO0CO0OO0OOKFKFEHNDDNDWNS

approximately 50°

Horizontal Design Load (Kips)

75. 100. 125. 150. 175. 200.

[y
o

OO 00O OO0 00000 OOK K EFEFNDNMDWWSOGOMOO
e e s s e 8 & & & & s s e« e e s s s s e s e e s
O OO OO O KR M FEFMPEMNDDNDNDWWWH S O
e ¢ s s & s s 8 e+ & e s o & s 8 s 2 s e o s e

23 41. 64 99. 158.
15 29. 45 66. 96.
10 19. 34 48. 68.
14. 25. 39. 52.

11. 18 30. 43.

14. 22. 35.

1 18. 27.

15. 21.

12. 18.

10. 15.

9. 13.

8 10

o R R NN WWWLE S SO N o
DR RN WWWIB S B UG U OO N o

W W H bSOy VN
e & e o e « o e e o s e e e

Drag Distance (Feet)

SO YOV NN N0 0w O
e o & e & & s s s s & 4 e o e

225.

324.
140.
94.

[
o

A O OV~ =)~ @ O W W
P S T S S T TR SR

*Exceeds anchor system ultimate holding capacity

H B NN W WS O
A O U N W oYU O
. s e . .

[
o - W

250.

236.
127.
93.
72.
57.
50.
43.
36.
29.
24.
21.
18.
16.
14,
12.
11.
10.

~ <) 00 0 0 W WY
O

275.

182.
122.
93.
74.
60.
53.
46.
40.
34.
28.
24.
21.
19.
17.
15.
13.
11.
11.

10.

G W W W
e e s e

300.

322.
168.
120.
94.
76.
63.
56.
50.
43.
37.
32.
27.
24.
21.
168.
17.
15.

- 13.

12.
11.
11.
10.
10.
10.



TABLE E-2 (Continued)
Predicted Tandem Anchor Drag Distances

Anchor: Tandem Stato Anchor with Stabilizers and Flukes Fixed at
approximately 30°

Seafloor Type: Sand
Horizontal Design Load (Kips)

25. 50. 75. 100. 125. 150. 175. 200. 225. 250. 275. 300.
Anchor

Weight
(Kips)
5, 12. 15. 18. 21. 25. 28. 34. 39. 45. 55. 78. *
6. 13. 15. 18. 20. 24. 27. 30. 36. 41. 45. 52. 63.
7. 13. 15. 18. 20. 23. 27. 29. 32. 37. 42. 46. 51.
8. 13. 15. 18. 20. 22. 26. 28. 30. 34. 39. 43. 47.

9. 14. 15. 18. 20. 22. 25. 28. 30. 32. 36. 40. 45.
10. 14. 15. 18. 21i. 22. 24. 27. 30. 32. 33. 38. 42.
11. 15. 16. 18. 20. 22. 24. 26. 29. 32. 33. 35. 40.
12. 15. 16. 18. 20. 22. 24. 26. 28. 31. 33. 35. 37.
13. 15. 16. 18. 20. 23. 24. 26. 28. 30. 33. 35. 3s6.
14. 16. 17. 18. 20. 23. 24. 26. 27. 30. 32. 34. 36.
15. 16. 17. 18. 20. 22. 24. 26. 27. 29. 32. 34. 36.
16. 16. 17. 18. 20. 22. 24. 26. 27. 29. 31. 34. 3s.
17. 16. 17. 18. 20. 22. 24. 2e6. 27. g. 31. 33. 35.
18. 17. 18. 19. 20. 22. 24. 26. 27. 28. 30. 32. 35.
1. 17. 18. 19. 20. 22. 24. 26. 27. 28. 30. 32. 34.
20. 17. 18. 19. 20. 22. 24. 26. 27. 29. 30. 32. 34.
21. 17. 18. 19. 20. 22. 24. 26. 27. 2%. 30. 31. 33.
22. 18. 19. 19. 21. 22. 24. 26. 27. 29. 30. 31. 33.
23. 18. 19. 20. 21. 22. 24. 26. 27. 29. 30. 31. 32.
24. 18. 19. 20. 21i. 22. 24. 26. 27. 2%. 30. 31. 32.
25. 18. 19. 20. 21. 22. 24. 26. 27. 25. 30. 31. 32.
26. 19. 19. 20. 21. 22. 24. 26. 27. 29. 30. 31. 32.
27. 19. 20. 20. 21. 22. 24. 26. 27. 2%. 30. 31. 32.
28. 19. 20. 21. 21. 22. 24. 26. 27. 29. 30. 31. 32.
29. 19. 20. 21. 22. 23. 24. 26. 27. 29. 30. 31. 32.
30. 19. 20. 21. 22. 23. 24. 26. 27. 29. 30. 31. 32.

Drag Distance (Feet)

*Exceeds anchor system ultimate holding capacity



TABLE 70
Spherical Marker or Mooring Buoy!

...............................................................

........................................................

Net BUOYONCY.uciviniiiieiiiiiciiecvr e
Surface Visibility
Hull Construction

..............................................
.....................................................

................................................................

1Data provided by Tideland Signal Corp.

............................................... 23 sq ft.

1/8" Fiberglass reinforced
polyester resin

4 Ibs/f Closed cell
polyurethane

International orange
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TABLE 71
Spherical Marker or Mooring Buoy!

/—BELLMOUTH
D ELASTOMER

,/—BUMPER CAP

FILAMENT
REINFORCE?\
ELASTOMER
SKIN

HAWSEPIPE

ENERGY ,
ABSORBING = =
CLOSED—CELL
FOAM

HAWSEPIPE TYPE

wZIGHT RESERVE

DIAMZITZR tAR BUGTANCY
(FEET) _8s) (L5S.)
60 © 507 £,500
7.0 2,200 €.C00
g.C 2.902 14,000
9. 3.900 20,000
10.0 =952 28,000

Sate £-zvided by Sewcrd Internationa! Cz.




TABLE 72
Spherical Marker or Mooring Buoyl

—a— OVERALL —»
LENGTH

== DIAMETER =

PAD gyg/ \ELASTOMER SKIN

WITH NYLON
MILD STEEL NET EMBEDDED
STIFFENER PLATE FLEXIBLE CLOSED
MILD STEEL PIPE CELL FOAM
RIGID CLOSED
CELL FOAM
OVIRALL  WEIGHT  RESEZNE  MANUF
CLAMETER LENGT= N AR BUQYANT Y FART
(FEET) (FEET) (LES.) (LES) 0.
2.50 4.50 75 500 ses
3.25 5.25 150 1,000 $210
375 575 205 1.500 S515
.20 €.20 290 2,000 SE20
+.40 €.40 350 2,830 Sz25
275 6.75 395 3.000 $230
5.20 7.20 470 4.0C0 s£1)
= €0 7.€0 805 5000 €z30
z.00 7.22 750 6.003 SZ20

1= .
Cota providad by S:mson Ocesr Systams, ing.




TABLE 73
Tension Bar Mooring Buoysl

RIGID CLOSED

CELL FOAM

/"PAD EYE

* ///////////////// 2

=

- %N
KL L0 7 P,

—~+———— ENGTH ———

STIFFENER PLATES
AND BRACKETS

WEICHT RESERVE LANUF.

DIAMETER AR EJOYANCY FART

(FEET) (LBS)) (LES) NO.
2.00 4.0 200 500 CB5
2.50 4.0 . 250 1.000 2310
3.00 4.0 310 1,500 C815
3.20 40 260 2.000 2820
4.00 4.5 820 3,000 630
4.00 €0 g2 4,000 2540
<59 €0 Helsle 5.0C0 CE50
S5.co €0 1150 6.000 CE8a0
5.50 6.5 13350 §.0C0 23380
5.75 6.5 1625 10.G00 23100
6.00 &o 2475 12,009 23120

'octa provid2d by S:zmsor QOcecn Systzms. Inc.
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TABLE 74

Tension Bar Mooring Buoys!

ENERGY—ABSORBING

Date grovided by Segward Interngtionsi Ce.

FOAM (UNDER SKIN) HEAVY WALL
FILAMENT —a_
REINFORCED DROP—-FORGED
ASTOMER -
ELASTOME / EYE FITTING
SKIN b
CLOSED—-CELL —
FOAM (INSIDE) PNED
- Y,
HIIGHT FICK -UP FPICK~UP
OR OVERALL WEIGHT RESERVE LOAD EYE
DIAMETER LENGTH LENGTH IN AR EJOYANCY RATING 1.D.
(INCHES) (INTHES) (INCHES) (LES.) (LBS)) (LBS.) (INCHES)
20 30 40-3/8 20 300 5,000 2-1/4
24 35 47-7/8 70 5GC0 7,500 2-1/2
29 43 €1-7/8 149 1.6C20 10.000 3-1/8
37 59 72-3/8 g0 2.000 292,600 4
50 E: 102 T30 2.CCC 4J,6C0 4




s Sl

0cte provided by Samson Ocecn Systems, Inc.

TABLE 75
Hawsepipe and Tension Bar Buoys!
TENSION BAR TYPE
WEIGHT RESERVE MANF,
DIAMETER LENGTH IN AIR BOUYANCY PART
(FEET) (FEET) (LBS.) (LBS.) NO.
5.75 8.0 1,900 11,400 PB11
6.50 9.0 2,700 16,400 PB16
7.25 10.0 3,400 23,000 PB23
8.00 11.0 3,800 30,000 PB30
8.75 13.0 5,000 40,000 PB40
ELASTOMER SKIN WITH
ELASTONER SK N WITH nsxmg»f L?:AES Z'EGLlLo %{)jzo | /'N'"-O-“ NET EMBEDOED
NY_ZN NET Em3E00ED— 1.0 __FLEXIBLE CLOSED
1 7 <//v/////\7s e ) IZ7L20L L CELL Foau
1] > C END PLA s STEEL SHELL CORE
I AN NG
3 [ T TUee oumere 2 | A
< \ == t AM
5 ,W_ <o \_rrrTezzZ
l R, UFTING LUGS —
LENGTH —r ~— LENGTHA —— t
HAWSEPIPE TYPE TENSION BAR TYPE
HAWSEP!PZ TYPE
HEIGHT
OR VEIGHT . -RESERVE  HAWSEPIPE MaE
DiAMITER  LENGTH 1N AR BOUTANCY  1HSIDE DIA FAeT
(FEET) (FEET) (LBS.) (LBS)) (INTHES) O
3.€2 5.5 305 2,000 [
423 5.5 360 3,000 14
452 6.2 500 4.000 14
4.85 7.5 1,400 5,000 18
5GC e.o 1,575 6,000 15
5.6C 8.5 1.700 8,000 12
6.00 10.0 3.350 10,000 25
6.0 12.0 3,800 12,000 39




TABLE 76

Hawsepipe and Tension Bar Mooring Buoys!

PICK-UP

CROSS-—q

!

PENDANT EYE—F
TENSION BAR TYPE

HEIGHT
OR

C 2METES LENGTH

[FEET) (FEET)
5.4 8.0
£.2 9.2
58 10.1
7.7 11.5
24 12.8
s 135

FILAMENT~REINFORCED g BELLMOUTH
— ELASTOMER SKIN — T
e
"t
ENERGY—-ABSORBING ? N
FOAM (UNDER SKIN) .
L]
CLOSED-CELL FOANM 8 HH
{INSIDE) —t/ LN
&> HAWSEPIPE

HAWSEPIPE TYPE

WEIGHT FETEZRVE PiCK-UP LOAD
IN AIR BOCUYANCT RAT:G (LBS.)
(LBS)) (-23) TENSIC'. BAR TYPZ
1,5GC 1C.2C0 12.200

2.000 1£.2C0 12,6390

2,500 . 2C.2C0 22.500

3.307C 3C.o0 32.070

4,002 &2.200 22,200

5.0CZ 52,230 g2.lo0

Jete c-ovide? o, Secward Internationgl Ce.




TABLE 77

Concrete Sinkers!

WIiGHT
(Les.

1.020
2,009
5.0¢0

35
45
57

1tsea prov ==d by Automatic Poazr, Inc

— B -—
a N "E_"' .
D i E
| b
S (G -
B I
f
o /
— C -—
=} C 8] E
10 4 /4 10
12 4 1 11
18 5 1-5/8 16




TABLE 78
Holding Power to Weight Ratios of Various Anchorsi

Holding Power and Type of Bottom
ANCHOR? SAND : MUD/SILT HARD/DENSE SOIL
U.S. Navy Stockless 4.5° 3 --
J.S5. Navy Lightweight 10 3 T --
J.S. Navy State 20° 15° 153
Danforth 10 3 --
Stock Anchor Type 1 13.% 9 --
(offdrill 1)
Moorfast 10 7 -
Boss 20 15 15%
Flipper Delta 15 15 15
Stevin 17 12¢ 15
Stevfix 20 - 20
Stevmud -- 19 -
Hook -- 18 10
Mirk-2 20 -- --
1

The anchor holding power ratios given are intended for use with conventional anchor weights
to 33,000 lz
s. The hc
tvil

.

ding power ratics represent values established by field tests parformed by

re -

4
and are based cr, efficiencies achisved during maximum permissible drag of 50 feet. Higher
hoiding power rati

ratios do not azply where anomalous sealer conditicns exist; erratic or unsatisfactorsy

s2diment or vice varsa), gravaly (pl3

cated) sealers, thin sediment laysr
nconsolidated clays with conesion to prass

ure razios less than 0.15.

azove zock, ans

angle cgerning in sand and fixed fully crcen in mud.

They should rot be arclisd to

nly with flukz anzle reduced to 32° and with stabilizars langthensd by 35%,

in very soft kottems this anchor should be installad without the ratrieving wize reope
ned L orner ey: cpening in cne2 of the flukas. This pendant may cause
ding to znchor instazility and overturzning resulting in a majer

only: heavier conventional anchors may possess lower holding pewar to weight
rztio
the Civil Enginssring Laboratory, Naval Construction Battalion Center, Port Hueneme, California

os may be achieved by some anchors during longer drags. The holding power
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TABRLE 80
Moorings Without Sinkars Chaia Set Assanmbly for Basic Depth

Mooring Class AAA (Proposed) BBB {(Proposed)
Basic Depth (ft.) 50 50
Chain Se: Assemb.y No. 5788 $789
Chain Chain
Descristion of Izem Regd. jparo' Size Reqgd. jparn‘ Size
Riser chain (45 f=.) 1 - 4-1/2 1 - 4-1/2
Ground chain (9¢ ft.)? 42 -3 36 -3
Sround chain (45 ft.) ] -3 ] -3
Ground ring 1 - 4-1/2 1 - 4-1/2
Spidar 3 - - 3 - -
Sad link ass. ¢. 1 - 4-1/2 1 - 4-1/2
gnd link ass. 4. 12 -3 12 -3
End link sss. 2 3 - 4-1/2 3 - 4-1/2
Anchor link (pea:r shaped) 4 - 4-1/2 4 4-1/2
Detachable Link 3 1 4-1/2 3 1 4-1/2
Joining Link 48 16 3 42 14 23
£nd shaskle 3 1 4-1/2 3 1 4-1/2
Znd shackle 6 3 6 13
Swivel asszembly 1 - 4-1/2 1 - 4-1/2
Swival shackle [ -3 6 -3
Mooring Class AN - 88 cc +]2]
Basic Tepth (f:.: 50 : 50 50 50
Chain Se= Assexzly No. 5784 5785 5796 5787
Chain Chain Chain Chain
cescriz=ion of Isem Reqgd. Spare! Size Pecd. Sparce' Size Recd. Soare' Size Pacd. Soace' Size
1 -4 1 - 3-1/2 1 - 3-1/2 1 -3
23 - 2-3/4 24 - 2-1/2 24 - 2=3i/4 12 -3
Sround 6 - 2-3/4 & - 2-1/2 6 - 2-1/13 3 -3
Srouns 1 - 3-1/2 1 - 3-1/2 1 - 3-172 1 -3
Spider 3 - - 3 - - 3 - - - -
ind link 1 - 4 1 - 3-1/2 1 - 3=1/2 1 -3
{-shazk.e with L.3s 1 1 4 1 1 3-1/72 1 1 3-1/2 1 13
Anchzr Joining link 8 14 8 1 3-1/2 e 1 3-1/2 - - -
Anchzr Jiining Zink 12 3 2-3/4 12 3 2-1/2 12 3 2-1/4 8 <3
Thain Jsining link? 1 24 1 1 3-1/2 1 1 3-1/2 - - -
thain 30 10 2-3/4 0 19 2-1/2 30 19 2-1/4 16 6 3
“hain = 1 - 4 1 3-172 1 - 3-1/2 - - -
Jhain 6 - 2-3/3 [ - 2-1/2 [ - 2-/3 4 -3
Subpin: zastin: 1 - 4 1 - 3=1/2 1 - 3-172 1 - 3

‘Shi; ©: advanti: bases f::r eazh Assenrly regardiess of water dapth.

“Lenzer

23 zf eazr ;round lej includes one more shot of chain than that reguired by catenary cornfijuration at rated load.
This extra shc: serves =5 accommodate any tamperary load incrvases due to dynamis forses.

, a swivel chain shot of the same size may te subssituzed in the riser or §rsund chain for the llisted

i shot. GEash swivel chain shot will raplace 1 chain shot, 1 swivel, ard 1 crain joining link in the Bill
of Mazerials




TABLE 81
Moorings Without Sinkers Lengths of Ground Chain Required for Various Water Depths!

(Proposed) Class
Depth of
Water (ft) AAA? BBB? AA BB cc DD
Basic - 7 6 4-1/2 4-1/2 4-1/2 4-1/2
Basic tz 50 7 6 4-1/2 4-1/2 4-1/2 4-1/2
50 t= 60 7-1/2 6-1/2 5 5 5 5
60 t= 70 8 7 5 5-1/2 5-1/2 5
70 tz 80 8-1/2 7 5-1/2 5-1/2 5-1/2 5-1/2
80 to 90 9 7-1/2 6 6 6 6
90 t> 100 9-1/2 8 6’ 6-1/2 6-1/2 6
100 tz 115 10 8 - 6-1/2 6-1/2 6-1/2
115 ts 130 10 8-1/2 - 73 73 7
130 =z 145 10-1/2° 9’ - - - 7
145 t= 160 - - - - - 7-1/2
160 =o> 175 - - - - - 8
175 t= 190 - - - - - 82

‘lergths are $7 ft. shots. Depth of water is taken at mean high water from a firm bottom
at anchor lczztion.

“fr-ludss an =xtra shot of chain to accommodate any temgcrary load increases due to dynamic
forzes.

Freaboard lizit ¢f 2 fr. reached at this waza2r depth £3r kbuoy size indicated in Taktle 73.




TABLE 82
Moorings Without Sinkers Chain Set Assemblies for Various Water Dept.hsl

Closs

888 (Proposeq;

A (Procased)

) a1qoy20i2q 2/ -y
(1ous gp) vipwa Z/1-y

(1048 ,06) uioud Z2/1-*

W Suwror £
(1ous .$¥) uowd £
{10us ,08) vIowd Ky

W) e1qoyd0ieg Z/1-v
(tous Sy) woud Z/1-+

(tous ,06) vowd 2/i-¥

wury Guop £
(tous gy) uowd Ky
(10us ,06) vwud £

Cepth
of
Water
(feet)

DOO0000O0" T

COVVNCcInGO

OWOOWOoOOoOwOo

OOVVVNMHTIO

[-Y-Y-X-X-1-1-Rake
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Moorings Without S8inkers Maximum Mooring Depths With Various Buoys

8uoy NAVZAC Dwg NAVEFAC Dw3 620,659 NAVFAC Dwg NAVEAC Dwg

Details 620,662 bar type 620,605 620,659

Size 3'6" spherical Dia. Hgt. Dia. Hgt. Cia. Hgt. Dia. Hgt.
9'g"x5'0" 10'6"x6'6" 12'0"x6'0" 10'6"x7°'6™

class Cepth {ft)!

LY - - - 225 -

3 - - - 280 -

C - 75 305 - 425

o] - 108 395 - 545

E - 155 525 - -

T - - - - -

G 1407 - - - -

lzuoys have a z-ft. freeboard at depths tabulated, except as noted.

2)-fr. freeboarcsd.




TABLE 86
Moorings Without Sinkers Lengths of Ground Chain Required for Various Water Depths?!

Depth of Class

Water

(f1) A B c D E F G

aasic 4-1/2 §-1/2 4 4 3-1/2 3-1/2 3
3asic to 50 4-1/2 4-1/2 4-172 4-1/2 4-1/2 . 4-1/2 3-1/2

50 to 60 S 5 5 5 4-1/2 4-1/2 4

60 to 70 5 5-1/2 5-1/2 5-1/2 s ) 4

70 to 80 5-1/2 5-1/2 5-1/2 5-1/2 5-1/2 5-1/2 4-1/2
§0 to 90 6 6 6 6 5-1/2 5-1/2 4-1/2

90 to 100 6-1/2 6-1/2 6-1/2 6-1/2 6 6 4-1/2
100 to 120 17 7 7 7 6 6-1/2 5
120 to 140 7-1/2 7-1/2 7-1/2 7-1/2 6-1/2 6-1/2 5
140 to 160 7-1/2 7-1/2 7-1/2 7-1/2 7 7 -
160 to 180 8 8 8 8 7? 7 -
186 to 200 8-1/2 8-1/2 8-1/2 8-1/2 7-1/22 7-1/2 -
200 to 240 9 9 9 §-1/2 g? 8 -
240 te 280 8-i/1? 9-1/2 9-1/2 9 g-1/2? 8-1/2 -
230 to 320 10 10? 10 9-1/2 8-1/2% 9 -
320 to 360 10-1/2¢ ° 10-1/2? 10-1/2° 160 9? 9 -

350 to 400  10-1/22 112 112 10-1/2 9-1/22 9-1/2 -
429 o 440 11? 112 - i1? 10? 9-1/2 -

445 to 430 - 11-1/2? - 112 10? - -

432 o 320 - - - 11-1/20 10-1/27 - -
€22 to 350 - - - - 19-1:23 - -

1Zenz=he ars 90-fr. shcts. Depth of water is takan at mean high water from a firm bctem
a= anchor location. Maximum water dspth determinsd orn the basis of not exceeding the
allewszle suress in the chain.
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TABLE 87
Moorings Without Sinkers Chain Set Assemblies for Various Water Depths 1

Class
A 8 c ] € F [
z 3 < 3 s 3 = 3 (=3 < = 3
£ ° £ & b4 4 £ £ k3 £
£ 0 4 i 0C g - ST S | I - S T S
& » 5 g ¢ % g 5 g 5 3 g 3 8% 3 3oz o3
. s I - e T L S I o e I > g I o s 3 - e I S
e £ £ £ €& £ e £ £ e c £ < c £ e & S € c £
3 ‘5 K 2 E’ 3 ] ] £ K} ‘e c ‘s 8 K e 2 < K} ‘e £
s r 3 ] £ 3 i 5 3 s £ 3 s s 2 <G ] 3 s s 3
Dezt= Y % % KON B ¥ %% T T
& S SN DS NN N NN N S 0N N NSNS . . .
hee S T S S S T T 7 T 7 S X I
(fee € ) ~ ~ ~ o~ &~ N~ | VI VR MY - - - - - - - R
Basc 1= S0 0 0 o 0 1 1 0 4 4 0 4 4 3 1 4 3 1 4 0 4 4
S0 & [+] 4 4 [~} 4 4 3 1 4 3 1 4 3 1 4 3 1 4 3 1 4
60z 70 1] 4 4 3 1 4 3 4 7 3 4 7 3 4 7 3 4 7 3 ] 4
70 ¢ 80 3 1 4 3 1 4 3 4 7 3 4 7 [ \ ? 7 [+] 7 4 3 7
80 :: K 3 4 7 3 4 7 7 (] ? 7 [} 7 7 0 7 7 Q 7 4 3 7
9 :: 100 7 [*] 7 ? 0 7 7 3 n 7 3 10 7 3 10 7 3 10 4 3 7
100 3 120 7 3 10 7 3 10 10 0o 10 10 [} 10 ? 3 10 10 Q 10 7 1 8
120 1z 140 10 o 10 10 1t 10 4 14 10 4 14 10 T N 10 1N 7 1 3
14C 23 160 10 1 N 10 [ 10 4 14 10 4 1s 10 4 12 10 4 14 - - -
1580 1z 180 10 4 14 10 4 14 14 0 14 14 o 14 1" 3 1s 11 3 14 - - -
18C 2= 2 14 0 14 14 ¢ 14 14 3 7 14 3 v 14 0 14 14 0 14 - - -
20C 1 240 14 + 18 14 4 18 17 118 14 4 18 14 4 13 14 4 18 - - -
24C 1z 280 13 ] 13 13 ] 18 18 3 ral 18 ] 18 18 [ 12 18 [+] 18 - - -
280 =z 320 13 3 20 12 4 22 21 12 18 4 22 13 1 13 18 4 22 - - -
32C =z 38Q 21 1 2 21 122 2 3 2 22 ¢ 22 19 322 19 3 22 - - -
380 1z 400 22 o 22 22 3 2% 25 o 25 22 4 25 22 t 23 22 t 23 - - -
40C i 480 2 4 23 22 4 26 - - - 25 126 22 4 28 23 0 23 - - -
44C 13 420 - - - 25 [ - - - 25 o 26 23 3 2 - - - - - -
42l :: 820 - - - - - - - - - 26 4 W 26 127 - - - - - -
22 1 230 - - - - - - - - - - - - 27 o0 27 - - - - - -

'A:d w: 3:sic Cezi~ Assempiy 0 obtain Assemsy for g porticular dezt™
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TABLE 91
Moorings With Sinkers - Lengths of Ground Chain Required for Various Water Depths'

Depth of Class

Water

(ft.) A B c D E

Basic 4 4 3-1/2 3 3

Basic to 50 4 4 4 3-1/2 3-1/2
50 to 60 4-1/2 4-1/2 4-1/2 4 3-1/2
60 to 70 4-1/2 4-1/2 4-1/2 4 4
70 to 890 5 5 5 4-1/2 4
80 to 93 5-1/2 5-1/2 5-1/2 5 4-1/2
90 to 100 5-1/2 5-1/2 5-1/2 5 5
100 to 120 6 6 6 5-1/2 §-1/2
120 to 140 6-1/2 6-1/2 6-1/2 6 5-1/2
140 zo 166 7 7 7 6-1/2 6
160 =o 18¢ 7-1/2 7-1/2 7-1/2 7 6-1/22
130 zo 20C 7-1/2 7-1/2 7-1/2 7 6-1/2°
20C o 24% 8 8 8 7-1/2 7?
240 to 289 92 9 8-1/2 8 72
230 to 320 9-1/2° 9-1/22 9 8-1/2 7-1/22
320 to 362 10? 102 9-1/2 9 8?
380 to 440 - 10-1/22 10 9-1/2 8?
490 o 44C - 112 10-1/2 10° g-1/3*
430 o 437 - - - 10-1/2° 52

-It. shots. =Iepth cf water is taken at mean high water from a firm
location. Maximum water deprh d2%2rmined on the basis of not exceading
r2ss in ths chain.

imit of the mooring's standard buoy will ke excsedad
Fc. optional buoy must ke used.
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TABLE 92
Moorings With Sinkers — Chain Set Assemblies for Various Depths!

Class
A 8 [ D E
3 2 3 2 3 2 3 2 3 2
5 0 o & 7 o« 5 0 oz 5 7 5 5 1 .
8 2 5 8§ & 5 8 2 = 38 82 3 8 2 3
o o - ~ o~ o = o
c € £ < e £ e € £ c e £ £ £ £
s 5 s f ' ¢ F ofo: 5 05 £ 2 % 0§
) i} 3 < 7] 3 ) ] 3 5 s 3 7] ] 3
Depth N 3 z 1 t 3 3 3 3 3 3 2
of SO S S  E SR
e S S S S S S S S S T 717
(feet) & ~ ~ ~ ~ ~ ~ ~ ~ ™ o~ N - - -
Basic to 22 0 0 0 0 1 1 0 4 4 0 4 4 0 4 4
S0 to 22 0 4 4 0 4 4 3 1 4 3 1 4 0 4 4
€dto 72 0 4 4 0 4 4 3 1 4 3 1 4 3 1 4
70 to 23 3 ] 4 3 1 4 3 4 7 3 4 7 3 1 4
€d to 32D 3 4 7 3 4 7 7 o] 7 7 6] 7 4 3 7
80 to 12 - 4 3 7 4 3 7 7 [o] 7 7 o} 7 7 0 7
150 to 22 7 0 7 7 0 7 7 3 10 7 3 10 7 3 10
123 to 12D 7 3 10 7 4 11 10 1 11 10 1 11 7 4 11
142 to 32 10 1 n 10 1 11 10 4 14 10 4 14 10 1 11
123 to °Z) 10 4 14 10 4 13 14 0 14 14 c 14 1" 3 1a
129 to 220 1" 3 14 " 3 4 14 o] 14 14 o] 14 1 3 14
225 to 222 14 1 15 14 1 15 14 4 18 14 4 18 14 1 15
23 o 13D 18 o] 18 18 C 18 18 0 18 18 C 18 15 0 15
223 te I13 18 3 21 18 4 22 i 4 22 18 4 22 15 4 19
229 to 352 21 1 22 21 1 22 2 0 22 22 c 22 19 o} 19
225 to 222 - - . 22 3 25 22 3 25 22 4 25 19 1 2
<25 to &2D - - - 25 1 25 25 1 26 25 1 26 19 4 23
4313 to 230 - - - - - - - - - 26 2 29 23 0 23

‘ lazz ts Bz Depth Assembly to obtain Asse~t , far o particuiar cepth,
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FIGURE 9
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Tension Bar Mooring Buoy
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FIGURE 613-6
Common Wire Rope Construction Examples




TABLE 613-6

Fiber Rope Specification

Circumference

Type of Rope Inches Specifications
Untreated Manila Up to 12 FED Spec T-R--6-5
Mildew Resistant Manila Up to 12 FED Spec T-T-616
Jute S/8 to 6 FED Spec T-R-650
Polypropylene Up to 10 MIL-R-24049
Nylon Three Strand Up to 12 MIL-R-17343
Nylon Plaited up to 16 MIL-R-24337
Nylon Double Braid Up to 21 MIL-R-204050
Polyester Three Strand Up to 12 MIL-R-30500
Polyester Plaited (Staple Wrap) 3/4 to 4-1/2 MIL-R-24537
Polyester Double-Braid Up to 21 MIL-R-24677
Polyester Double-Braid (Staple Wrap) 3/4 to S MIL-R-24536
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TABLE 613-8
Plain-Laid Rope Construction

Size Minimum Breaking Strength (Lbs)?
Circumference
Inches Sisal Manila Polypropylene Nylon’ Polyester
| 5/8 360 405 700 950 800
| 3/4 480 540 1,000 1,500 1,200
1 800 900 1,700 2,600 2,000
1-1/8 1,080 1,215 2,150 3,300 2,800
| 1-1/4 1,400 1,525 2,500 4,800 3,800
1-1/2 2,120 2,385 3,700 5,800 5,000
1-3/4 2,760 3,105 4,800 7,600 6,500
2 3,520 3,960 6,000 9,800 8,000
2-1/4 4,320 4,860 7,000 13,200 10,000
2-1/2 5,200 5,850 9,000 15,300 13,000
2-3/4 6,930 11,000 19,000 15,000
3 8,100 13,000 23,200 18,500
3-1/2 10,800 16,500 32,000 25,000
3-3/4 12,150 19,500 36,500
4 13,500 21,500 41,300 31,000
4-1/2 16,650 26,000 50,000
5 20,250 32,000 60,000 48,000
4-1/2 23,850 38,000 72,000
6 27,900 44,000 90,000 €8,000
6-1/2 50,000 100,000
7 38,900 €0,000 127,000 88,000
} 8 46,800 75,000 164,000 110,000
i 9 57,600 ©4,000 209,000 140,000
10 69,300 115,000 265,000 165,000
11 81,900 316,000 240,000
12 94,500 375,000 285,000
NOTE:
‘Cemparative strengths of various fiber ropes.
‘The minimum breaking strength of nylon when wet is reduced
approximately 15 percent.




TABLE 613-9
Braided Rope Construction

Size Minimum Breaking Strength (lbs.)
Circumference Double Braided Plaited
Inches Nylon Polyester Nylon
3/4 1,700 1,730 1,500
1 2,700 ’ 2,670 2,500
1-1/8 3.9 3,860 3,700
1-1/4 5,100 5,210 5,000
1-1/2 6,900 6,820 6,400
1-3/4 9,000 8,590 8,000
2 12,000 10,600 11,000
2-1/4 15,000 15,100 17,000
2-1/2 18,400 17,800 20,000
2~-3/4 22,500 20,600 24,000
3 : 26,500 26,800 31,000
3-1/2 36,000 33,900 38,000
3-3/4 42,000 41,700 46,000
4 48,000 46,000 53,000
4-1/2 60,000 59,500 63,000
S 73,000 69,900 73,000
5-1/2 80,000 81,200 78,000
6 102,000 108,000 95,000
6-1/2 123,000 119,000 106,000
7 140,000 133,000 125,000
7-1/2 160,000 164,000 137,000
8 180,000 181,000 165,000
9 225,006 236,000 200,000
10 273,000 277,000 250,000
11 325,000 343,000 300,000
12 385,000 417,000 350,000
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TABLE 613-9
Braided Rope Construction - Continued

Size  Minimum Breaking Strength (Lbs)?®
Circumference Double Braided Plaited
Inches Nylon® Polyesterxr Nx}onz
13 440,000 470,000 380, 000
14 508,000 527,000 441,000
15 576,000 649,000 507,000
16 650,000 715,000 572,000
17 726,000 784,000
18 808,000 931,000
19 893,000 1,012,000
20 880,000 1,091,000
21 1,070,000 1,263,000

NOTE:

‘Comparative strengths of various fiber ropes for current
minimum breaking strength of each type, consult the
MIl-Spec.

‘The minimum breaking of nylon when wet is reduced
approximately 15 percent.
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Three-Strand Nylon Rope
MIL-R-17343

Circumference Breaking strength Standard length
inches mm 1b kN feet m
5/8 16 950 4.20 700 213
5/8 16 950 4.20 1200 365
5/8 16 950 4.20 2250 685
5/8 16 950 4.20 2250 685
5/8 16 950 4.20 100 30
3/4 19 1500 6.65 2250 685
3/4 19 1500 6.65 200 274
3/4 19 1500 6.65 600 182
3/4 19 1500 6.65 200 61
1 25 2600 11.55 2250 685
1 25 2600 11.55 42 12
1-1/¢ 29 3300 14.65 1620 493
1-1/8 29 3300 14.65 1620 493
1-1/4 32 4800 21.35 1200 365
1-1/4 32 4800 21.35 50 15
1-1/2 38 58300 25.80 1200 365
1-1/2 g 5800 25.80 300 31
1-3/9 N 7600 33.80 1200 3é5
z 51 98C0 43.80 1200 365
2=1/4 57 132290 56.7C 125 33
A 2-i/Z 64 153C0 68.05 1200 365
2-3/1 70 19000 84.50 1200 385
3 76 23200 103.20 1200 365
3-1/2 89 3200 142.30 1260 3865
4 102 41300 183.70° 600 182
§-172 114 5CC20 222.4°2 €00 182
s 127 6CT3¢ 26¢.90 &6l 182
faivl 1490 72222 320.258 620 182
€ 152 Qn222 473,332 6C0 132
6-1/2 1€5 1C0030C 444.82 6G0 182
7 178 127360 564.90 600 182
£ 203 1€4000 729.50 720 219
8 203 164900 729.50 630 182
° 229 20935C0 929.653 600 182
10 254 265000 1178.75 600 182

NSN

541-7075*
263-3483¢
701-3044
242-4083¢
270-8245*
618-0261
523-9461
542-2523+
929-0058*
641-8898

593-9584
842-2431*
641-8899
753-2886
530-2701

641-8900
741-3154
$60-7732
753-2887

$85-2533

$73-2888
174-1235
752-8878
174-1232

52-8879

(& T+ 3

m ;v ~Jo
i dn 4 (N L
[}

o0 W o M W
W wwmw
OO W QO

o D

W M

752-8821
752-8892
892-4023

(4020-00-)

A}

8427465

843-6307
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Plaited Nylon

MIL-R-24337
Circumference Breaking strength Standard length NSN
inches m 1b kN feet m m(4020-00-)

3/4 19 1,500 6.70 2250 685 106-9384
1 25 2,400 10.70 2250 685 106-9388
1-1/8 29 3,300 14.70 1620 494 106-9389
1-1/4 32 4,800 21.40 1200 365 106-9390
1-1/2 38 6,200 27.60 1200 365 106-9391
1-3/4 44 7,700 34.30 1200 365 106-9392
2 51 10,000 44.50 1200 365 106-9393
2-1/4 57 13,800 61.40 1200 365 106-939%4
2-1/2 64 16,000 71.20 1200 365 106-9395
2-3/4 70 19,000 84.50 1200 365 106-9396
3 76 25,000 111.20 1200 365 106-9397
3-1/2 89 33,000 146.80 1200 365 106-9398
3-3/4 92 38,000 169.00 €00 182 106-9399
4 102 43,000 191.30 600 182 106-9464
4-1/2 114 $0,000 222.40 600 182 106-9400
S 127 60,000 2€6.90 600 182 1C€-94C1
5-1/2 140 75,000 333.60 600 182 1C0¢€-92¢€1
8 152 : 86,000 8z.50 600 182 1C€-929¢2-
6-1/2 1865 98, 000 1 435.90 600 182 166-93332
7 178 117,000 $20.40 800 182 1C6-9334
7-1/2 191 134,000 595.10 600 182 1286-9335
) 203 153,000 630.60 600 12€-333¢

9 229 192,0C0 €34.10 6090 156-9337
10 254 237,000 1C0%4.20 600 182 17€-933¢2
11 279 280,000 1245.50 - SG0 152 12€-9332
12 305 345,000 1834.€0 400 122 126-933°
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Double Braided Nylon Rope

MIL-R-24050
Circumference Breaking strength Standard length NSN
inches mm 1b kN feet m (4020-)
3/4 19 1,700 7.55 600 182 00-106-9342
1 25 2,700 12.00 600 182 - 00-106-9341
1-1/8 29 3,900 17.30 600 182 00-946-0436
1-1/4 32 5,100 22.70 600 182 00-926-4529
1-1/2 38 6,900 30.70 600 182 00-106-9361
1-3/4 44 9,000 40.00 600 182 00-106-9364
2 51 12,000 53.40 600 182 00-106-9402
2 51 12,000 53.40 480 146 01-025-5175
2 51 12,000 53.40 300 91 01-025-5176
2 51 12,000 53.40 180 54 10-025-5177
2-1/74 $7 15,000 66.70 600 182 00-106-9403
1-1/2 64 18,400 g81.80 ’ €00 182 00-106-9404
2-3/4 70 22,500 100.10 600 182 00-106-9405
2-3/4 70 22,500 10C.10 900 274 01-025-5172
2-3/4 70 22,500 102.10 300 91 01-025-5173
2=-3/4 70 22,300 182.10 200 61 01-025-5174
3 76 2€,500 117.90 600 182 00-471-9336
3-1/2 g9 36,000 1€2.19 600 182 00-519-7916
3-3/4 92 42,000 132.80 600 182 00-106-9406
4 102 4¢,000 213.50 €00 182 00-106-9407
) 102 42,000 213.50 900 273 01-025-5170
4 102 45,000 213.50 300 a 01-025-5171
i-i/2 114 62,000 2€€.90 600 182 00-106-9408
s 127 73,0C0 32+.70 €00 182 00-106-9409
S-1/2 140 9%, C0C 325.30 L. 3ely) 182 00-106-2410
$-1/2 140 9C, 000 $22.30 200 279 01-025-5178
S-irz 140 93,002 222.30 332 N 01-025-51€0
€ 152 1CZ, 500 $22.92 €00l 132 00-108-9411
6-1/2 165 123,008 £17.10 509 182 00-106-9412
7 178 142,000 €z2.80 €00 182 00-519—79-:6’
7-1/2 191 1€3,000 Til.80 600 182 00-486-6009
g 203 1€3,0C0 £23.70 6CC 182 00-003-6293
& 203 183,009 €23.70 1200 365 01-025-5179 -
2 229 228,000 :£30.80 €00 182 00-519-7951
iC 254 273,000 :2:4.40 600 i82 00-519-7960
11 279 25,000 :1315.70 800 182 00-519-7980
i2 305 383,000 :17:2.60 600 182 00-519-7992
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Plaited Continuous Polyester Filament with Staple Wrap
MIL-R-24537

Circumference Breaking strength Standard length NSN

irches mm 1b kN feet m (4020-01-)

1 3/4 19 2,080 9.30 2250 685 029-2778
| 1 25 2,980 13.30 ; 2250 685 - 028-3842
1-1/8 29 3,970 17.70 1620 493 028-3825

; 1-1/4 32 5,050 22.50 1200 365 028-3828
| 1-1/2 38 6,400 28.50 400 122 028-3826
1-1/2 38 6,400 28.50 800 244 028-3829

1-1/2 38 6,400 28.50 1200 365 028-3830

1-1/2 38 6,400 28.50 200 61 ! 028-3843

1-3/4 44 8,100 36.00 1200 365 028-3839

2 51 9,900 44.00 1200 365 028-~3831

2-1/4 57 12,200 54.30 1200 365 029-8664

1-1/2 64 14,500 64.60 1200 365 028-3832

2-3/4 70 16,700 74.30 1200 365 028-3833

3 786 19,000 84.50 400 122 028-3834

3 76 19,000 84.50 600 182 028-3835

3 76 19,000 £5.50 1200 365 028-3841

3-i/4 e3 22,000 7.90 200 61 028-3836

3=-1/2 €9 25,000 111.20 1280 365 028-3837

3-3/4 @2 27,500 122.30 600 182 028-3840

4 102 39,700 135.60 63C 162 028-3838

§=1/2 114 37,000 1€4.6C €00 182 02£-3827

nre2-Strand Polysster

MIL-E-30570

Cirzumizrencze Breavins strangth Standard lenz=h NSN

in o 1lb ¥N feat i (4220-)
z/e 16 800 3,60 2700 823 00-202-1345=
:/3 186 800 3.60 s3 1% 00-659-8923
KR 19 1,200 5.30 2250 €35 N0-536-3476*
i 25 2,500 11.10 24 7 0C-180-654¢
i 23 2,500 11.10 2256 €£5 01-041-0785%

i-1/4 32 3,800 16.90 1290 365 00-085-4424

1-1/2 33 5,000 22.20 1200 365 00-630-4873
3 78 18,500 §2.30 . 1200 365 00-142~6115
4 102 31,000 137.90 600 182 00-630-4875

¢ - asz-erisk indicz-es an NSM for which an alternative (ncr.asterisked) NSM
czrizining to the rame rope size may be substituted when ths corder is filled.




Bohe. Cabal, BT e

Circumference
inches mm
3/4 19
1 25
1 25
1-1/2 38
1-1/2 38
2-1/4 57
2-1/4 57
3 76
Circumfarence
inches mm
3/4 19
1 25
1-1/¢ 29
i-1/4 32
1-1/2 33
1-3/1 44
2 S1
2-1/4 57
2-1/2 €4
2-3/4 70
3 76
3 786
3-1/4 €3
3-1/2 23
3-3/1 62
4 102
4 102
4-1/:2 114
5 127

Three-Strand Polypropylene
MIL-R-24049

Breaking strength

1lb

1,000
1,700
1,700
3,700
3,700
7,000
7,000
13,000

kN

4.45
7.55
7.55
16.45
16.45
31.15
31.15
57.80

Standard length

feet

2250
900
210
50
600
200
600
600

685

274

64
15
182
61
182
182

Double Braided Polyester Filament With Staple Wrap

MIL-R-24536

Breaking streng:h

Standard length

lb

o o

~ 0~
W) O
(=]

O Y D

~
Jd de DO

WM RN
~

o

OO

o oW
~

33,74¢C
33,700
45,0090
50,0920

ke

-~
[%1]
(v}

-
O o ]
oagy ey oam
[ I N S U

~N

wm o -~ AW s W (3
W o Y N Y N
s e e e e
v da de B Y 42
o O OWw o w

-
w - o
"'"IJ.‘
.

—
w
wr
.
-
(o]

157.920
207.15
222.40

feet

600
600
600
600
600

600
600
600
600
6C0

350
7Co
6C0
6CC
600

350
1200

€00

600

182
182
182
182
182

106
213
182
.82
182

106
365
182
182

NSN

999-3894
530-0698
499-7529
874-7920
968-1352
874-7921
968-1354
968-1355

NSN

028-3823
028-3524
329-2775
028-3844
028-4526

0238-4527
028-4525
028-6770
029-2776
028-4%31

~ d= M

023-38643
028-4328
028-4329
028-4530

(4020-00-)

(4020-01-)



s B el st Phaded

Circumference

inches mm

3/4 19
1 25
1-1/8 29
1-1/2 38
2 51
2-1/4 57
Circumference
inchesz mm
1-1/8 29
1-1/2 33

2-1/2 €4

Breaking strength

Three-Strand Dual Fiber

MIL-R-43942

Standard lenath

1b kN feet m
1,130 5.00 2250 685
1,710 7.6C 2250 685
2,430 10.80 1600 487
3,960 17.60 1200 365
5,760 25.60 1200 365
7,560 33.60 1200 365

Plaited Dual Fiber
MIL-R-43952
Breaking strength Standard lenqgth

1b kN feet m
2,430 10.80 1600 487
3,960 17.60 1200 365
9,180 40.85 1200 3465

NSN

(4020-01-)

036-6819
036-6820
037-6290
036-6291
037-6292
037-6293

NSN

(4020-01-~)

033-4897
©38-4898
038-4839
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APPENDIX C

Minimum Number of Lines Used in Preliminary Mooring Analysis

In the preliminary design stage the following table may be
used to prepare a mooring line arrangement for analysis
purposes. 211 lines are presumed to be doubled up, with
three parts per line.

Number and size of Camel
Displacement - mooring lines (heavy width
Ship type (long tons) weather condition) (feet)
2000 - 4000 Eight 5-inch 4
Destroyers 4000 - 6000 Eight 6-inch - 4
6000 - 8000 Nine é-inch 4
g000 - 12000 Two 8-inch, eight 6
6-1/2-inch
Cruisers
12000 - 16000 Four &-inch, eight 6
) 6-1/2-inch
15000 - 20000 Four 8-inch, eight
6-1/2-inch
Auxiliaries 20000 - 25000 Four 9-inch, eight 6
6-1/2-inch
25000 - 30000 Four S-inch, eight 6
7-inch
Minesweepers Six 5-inch -
Tugs Six 5-inch -




U.S. Navy Stockless Anchor




CHAIN - 8-6-93 (C-40)
*hhkhdkhdhkhkdh khkhkhkhkhkhhkhkhhdd . )
* FLASH BUTT-WELDED * * NON-MAGNETIC FBW *
MIL-C-24633A MIL-C-24774

WIRE DIA BRK STR (#) MX WT/SH BRK STR (#) MX WT/SH

3/4 75,000 525 64,800 563
7/8 98,000 713 88,200 765

1 129,000 925 115,200 1,000

1-1/8 161,000 1,150 145,800 1,270

1-1/4 198,000 1,430 180,000 1,565

1-3/8 235,000 1,760

1-1/2 280,000 2,080

1-5/8 325,000 2,390

1-3/4 380,000 2,750

1-7/8 432,000 3,150

2 454,000 3,540

2-1/8 510,000 3,980

2-1/4 570,000 4,450

2-3/8 628,000 4,960

2-1/2 692,000 5,490

2-5/8 758,000 6,280

2-3/4 826,000 6,890

2-7/8 897,000 7,520

3 970,000 8,180

3-1/8 1,046,000 8,890

3-1/4 1,124,000 9,600

3-3/8 1,204,000 10,350

3-1/2 1,285,000 11,140

3-5/8 1,369,000 12,190

3-3/4 1,455,000 12,920

3-7/8 1,543,000 13,850

4 1,632,000 14,680

4-1/8 1,724,000 15,520

4-1/4 1,817,000 16,360

4-3/8 1,911,000 17,200

4-1/2 2,008,000 18,030

4-5/8 2,105,000 18,840

4-3/4 2,550,000 20,300




FIBEROPE -

<% STRETCH @BRK STR>>

NOM DIA
3/16 D
1/4 D
5/16 D
3/8 D
7/16 D
1/2 D
9/16 D
5/8 D
3/4 D

13/16 D
7/8 D

1 D
1-1/16 D
1-1/8 D
1-1/4 D
1-5/16 D
1-1/2 D
1-5/8 D
1-3/4 D
2 D
2-1/8 D
2-1/4 D
2-1/2 D
2-5/8 D
3 D
3-1/4 D
3-5/8 D
4 D
4-1/4 D
4-1/2 D
5 D
5-1/4 D

1-19-94

(0-49)
hkhkkhkhkhkkkh khhkkhkhhdhkhkkk ki
* ARAMID 4-STR *

CID A-A-50435B <6%>

NOM CIRC

nNoNoONNONOO

ACCPT B/S (#)

50,000
60,000
70,000
96,000
135,000
180,000

225,000

280,000

350,000

420,000

WT (#/F)

0.329
0.369
0.416
0.503

0.657

0.859

* POLYESTER DB *

MIL-R-24677A <30%>

ACCPT B/S (#)

37,290
45,870
50,600

61,000

74,000

84,000

105,000

118,000
133,600
162,000

180,000

232,000
277,000
335,000
396,150
446,500
500,650
616,550
679,250

*(1-5/16 C)=*

WT (#/F)

O O O O O OO0 O O O O

0.404

o J 0 0 U d W

.498
.550

.718

.840

.977

.28

.44
.61
.99

.20

.87
.37
.19
.10
.76
.46
.98
.79



FIBEROPE - 1-19-94 (0-49)

hhkhkkhkhkhhdhdkd khkhkhkhhkhkhkd

* POLYESTER 12-STR * * POLYESTER 8-STR PL *
<% STRETCH @BRK STR>> MIL-R-24750 <30%> MIL-R-24730 <45%>

NOM DIA NOM CIRC ACCPT B/S (#) WT (#/F) ACCPT B/S (#) WT (#/F)

3/16 D 5/8 C
1/4 D 3/4 C 2,000 0.020
5/16 D 1 c 3,100 0.031
3/8 D 1-1/8 C 4,240 0.042 4,500 0.045
7/16 D 1-1/4 C *5,680% 0.057 *6,000%* 0.062
1/2 D 1-1/2 C 7,440 0.077 7,700 0.080
9/16 D 1-3/4 C 9,280 0.098 9,700 0.102
5/8 D 2 c 11,520 0.115 12,100 0.130
3/4 D 2-1/4 C 16,640 0.166 15,200 0.175
13/16 D 2-1/2 C 18,800 0.206
7/8 D 2-3/4 C 19,440 0.226 21,800 0.250
1 D 3 c 25,600 0.300 26,700 0.304
1-1/16 D 3-1/4 C '
3-3/8 ¢
1-1/8 D 3-1/2 ¢C 32,800 0.380 35,900 0.400
1-1/4 D 3-3/4 C 37,600 0.440 40,200 0.464
1-5/16 D 4 o] 43,200 0.500 45,600 0.525
4-1/8 C
1-1/2 D 4-1/2 C 54,400 0.630 56,900 0.670
4-3/4 C
1-5/8 D 5 c 67,200 0.780 69,500 0.820
5-3/8 C
1-3/4 D 5-1/2 C 80,800 0.940 82,000 0.980
5-7/8 C
2 D 6 c 96,000 1.12 97,200 1.18
6-1/4 C
2-1/8 D 6-1/2 C 113,600 1.32 112,000 1.35
2-1/4 D 7 o] 131,200 1.53 129,000 1.57
2-1/2 D 7-1/2 C 151,200 1.76 149,000 1.81
7-5/8 C
2-5/8 D 8 c 172,000 2.00 167,000 2.04
8-3/16 C
3 D 9 c 215,200 2.53 208,000 2.58
3-1/4 D 10 c 264,800 3.12 255,000 3.18
3-5/8 D 11 c 319,200 3.78 306,000 3.84
4 D 12 C 376,800 4.49 365,000 4.54
4-1/4 D 13 o] 440,800 5.27 429,000 5.40
4-1/2 D 14 c 508,800 6.12 496,000 6.30
5 D 15 c 581,600 7.02 570,000 7.20
5-1/4 D 16 o] : 638,000 8.20

*(1-5/16 C) * *(1-5/16 C)*




FIBEROPE - 1-19-94 (0-49)

hhkkkkhkhkhkkhkh hkhkkkhkdkhkdkhd

' * POLYESTER 3-STR * * POLYESTER DB (SW) *
<% STRETCH @BRK STR>> MIL-R-30500B/2 <35%> MIL-R-24536 <25%>

NOM DIA  NOM CIRC ACCPT B/S (#) WT (#/F) ACCPT B/S (#) WT (#/F)

3/16 D 5/8 C 800 0.012
1/4 D 3/a C 1,200 0.021 1,700 0.017
5/16 D 1 c 2,000 0.032 2,600 0.026
3/8 D 1-1/8 € 2,800 0.046 3,600 0.038
7/16 D 1-1/4 C 3,800 0.062 4,700 0.053
1/2 D 1-1/2 ¢ 5,000 0.081 6,000 0.067
9/16 D 1-3/4 C 6,500 0.105 7,900 0.091
5/8 D 2 c 8,000 0.132 10,000 0.118
3/4 D 2-1/4 C 10,000 0.175 12,200 0.149
13/16 D 2-1/2 C 13,000 0.198 14,700 0.185
7/8 D 2-3/4 C 15,000 0.250 17,400 0.222
1 D 3 c 18,500 0.300 20,000 0.267
1-1/16 D 3-1/4 C 23,400 0.313
3-3/8 C
1-1/8 D 3-1/2 ¢ 25,000 0.420 26,700 0.364
1-1/4 D 3-3/4 C 30,000 0.417
1-5/16 D 4 c 31,000 0.525 33,700 0.476
4-1/8 C
1-1/2 D 4-1/2 C 45,000 0.599
4-3/4 C
1-5/8 D 5 c 48,000 0.808 50,000 0.741
5-3/8 C
1-3/4 D 5-1/2 C
5-7/8 C
2 D 6 c 68,000 1.24
6-1/4 C
2-1/8 D 6-1/2 C
2-1/4 D 7 c 88,000 1.59
2-1/2 .D 7-1/2 €
7-5/8 C
2-5/8 D 8 c 110,000 2.10
8-3/16 C
3 D 9 c 140,000 2.63
3-1/4 D 10 c 165,000 3.18
| 3-5/8 D 11 c 240,000 4.00
| 4 D 12 c 285,000 4.67
4-1/4 D 13 c
4-1/2 D 14 c
5 D 15 c
5-1/4 D 16 c




FIBEROPE -

khkhkhkhkhhhkhkkdk khkkkkhkhkhkkkk

<% STRETCH @BRK STR>>

NOM DIA
3/16 D
1/4 D
5/16 D
3/8 D
7/16 D
1/2 D
9/16 D
5/8 D
3/4 D

13/16 D

7/8 D
1 D
1-1/16 D
1-1/8 D
1-1/4 D
1-5/16 D
1-1/2 D
1-5/8 D
1-3/4 D
2 D
2-1/8 D
2-1/4 D
2-1/2 D
2-5/8 D
3 D
3-1/4 D
3-5/8 D
4 D
4-1/4 D
4-1/2 D
5 D
5-1/4 D

1-19-94

(0-49)

NOM CIRC

NN aoaaon

* POLYESTER PL (SW) *
MIL-R-24537 <*25%*>

ACCPT B/S (#)

12,200
14,500
16,700
19,000
22,000

25,000
27,500
30,700

37,000

O O O O O O O O O O O O

0.336
0.378
0.425

0.630

* (@75%BS) *

* NYLON DB *
MIL-R-24050D <40%>

4,095
*5,355«*

7,245

9,450
12,600
15,750
19,320
23,625
27,825

37,800
44,100
50,400

64,200

78,110

96,300

109,675

131,610
149,800
171,200

192,600

243,000
284,840
351,000
415,800
475,200
548,640
622,080
702,000

*(1-5/16 C)*

O O O 0O O O O O O O O

0.331

A O U b W W NN

.380
.433

546
.676
.820
.971

.14
.32
.52

.73

.19
.70
.27
.89
.50
.24
.00
.85



FIBEROPE -

hkhkhhkhkhkhkhkhkkk khkkkkhkhkhkkdk

<% STRETCH @BRK STR>>

NOM DIA
3/16 D
1/4 D
5/16 D
3/8 D
7/16 D
1/2 D
9/16 D
5/8 D
3/4 D

13/16 D
7/8 D

1 D
1-1/16 D
1-1/8 D
1-1/4 D
1-5/16 D
1-1/2 D
1-5/8 D
1-3/4 D
2 D
2-1/8 D
2-1/4 D
2-1/2 D
2-5/8 D
3 D
3-1/4 D
3-5/8 D
4 D
4-1/4 D
4-1/2 D
5 D

D

5-1/4

1-19-94

(0-49)

NOM CIRC

NN aan

* NYLON 8-STR PL *
MIL-R-24337A <65%>

WT (#/F)

ACCPT B/S (#)

17,000
20,000
24,000
31,000

38,000
46,000
53,000

63,000

73,000

78,000

95,000

106,000
125,000
137,000

165,000

200,000
250,000
300,000
360,000
380,000
441,000
507,000
572,000

O O OO OO0 O o o o o

0.339

Ol U1 B W W NN

.400
.430

.500

.680

.820

.950

.09
.25
.41

.67

.14
.62
.19
.84
.46
.17
.95
.76

* NYLON 3-STR *
MIL-R-17343D <55%>

WT (#/F)

ACCPT B/S (#)

32,000
36,500
41,300
50,000
60,000
72,000
90,000
100,000
127,000
164,000
209,000
265,000

316,000
375,000

B W w N

O O O O O O O O O O O O

.347

.400

.453

.582

.702

.843

.06

.18

.50

.95

.51

.20

.85
.58




FIBEROPE - 1-19-94 (0-49)
khkhkhkhkhkhkhkhhh khkhkhkhhkhhkkkk
* POLYPROPYLENE 3-STR * * MANILA 3-STR *
<% STRETCH @BRK STR>> MIL-R-24049B <45%> T-R-605B/3 <*20%*>

NOM DIA NOM CIRC ACCPT B/S (#) WT (#/F) ACCPT B/S (#) WT (#/F)

3/16 D 5/8 C 720 0.008 405 0.015
1/4 D 3/4 C 1,130 0.012 540 0.020
5/16 D 1 c 1,710 0.021 900 0.029
3/8 D 1-1/8 C 2,440 0.028 1,215 0.041
7/16 D 1-1/4 C 3,160 0.033 1,575 0.053
1/2 D 1-1/2 C 3,780 0.048 2,385 0.075
9/16 D 1-3/4 C 4,600 0.063 3,105 0.104
5/8 D 2 C 5,600 0.083 3,960 0.13
3/4 D 2-1/4 C 7,650 0.110 4,860 0.17
13/16 D 2-1/2 C 8,900 0.132 5,850 0.19
7/8 D 2-3/4 C 10,400 0.157 6,930 0.22
1 D 3 c 12,600 0.192 8,100 0.27
1-1/16 D 3-1/4 C 9,450 0.31
3-3/8 C
1-1/8 D 3-1/2 C 16,500 0.263 10,800 0.36
1-1/4 D 3-3/4 C 18,900 0.303 12,150 0.42
1-5/16 D 4 c 21,200 0.342 13,500 0.48
4-1/8 C
1-1/2 D 4-1/2 C 26,800 0.439 16,650 0.60
4-3/4 C
1-5/8 D 5 C 32,400 0.526 20,250 0.75
5-3/8 C
1-3/4 D 5-1/2 C 38,800 0.633 23,850 0.89
5-7/8 C
2 D 6 C 46,800 0.794 27,900 1.08
6-1/4 C
2-1/8 D 6-1/2 C 55,000 0.909
2-1/4 D 7 o] 62,000 1.11 36,900 1.46
2-1/2 D 7-1/2 C
7-5/8 C
2-5/8 D 8 C 81,000 . 1.43 46,800 1.91
8-3/16 C ‘
3 D 9 c 103,000 1.83 57,600 2.42
3-1/4 D 10 c 123,000 2.33 69,300 2.99
3-5/8 D 11 C 81,900 3.66°
4 D 12 o] 94,500 4.35
4-1/4 D 13 C
4-1/2 D 14 C
5 D 15 c
5-1/4 D 16 c

* (REF) *




FIBEROPE -

khkkhkhhhkkkhkhk khkhkdkkhkhkkkx

<% STRETCH @BRK STR>>

NOM DIA
3/16 D
1/4 D
5/16 D
3/8 D
7/16 D
1/2 D
9/16 D
5/8 D
3/4 D

13/16 D

7/8 D
1 D
1-1/16 D
1-1/8 D
1-1/4 D
1-5/16 D
1-1/2 D
1-5/8 D
1-3/4 D
2 D
2-1/8 D
2-1/4 D
2-1/2 D
2-5/8
3 D
3-1/4 D
3-5/8 D
4 D
4-1/4 D
4-1/2 D
5 D
5-1/4 D

o

1-19-94 (0-49)

NOM CIRC

1-1/8
1-1/4
1-1/2
1-3/4
2

2-1/4
2-1/2
2-3/4
3

3-1/4
3-3/8
3-1/2
3-3/4
4

4-1/8
4-1/2
4-3/4
5

5-3/8
5-1/2
5-7/8
6

6-1/4
6-1/2
7

7-1/2
7-5/8
8

8-3/16 C

°
10
11
12
13
14
15
16

N0 0ananan

QAN oaoanaQnan

* SISAL 3-STR *
T-R-605B <*20%*>

ACCPT B/S

9,600
10,800
12,000
14,800
18,000

21,200

24,800

32,800

41,600

51,200
61,600
72,800
84,000

(#)

O 0O 0O 000000 O O OO O
H
o
Y

o

.36

.42
.99
.66
.35

[ VS B S R S ]

* (REF) *
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