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FEDERAL SPECIFICATION

WIRE ROPE AND STRAND

The General Services Administration has authorized the use of this federal
specification by all federal agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers wire ropes and wire seizing strands (see 6.1). This
specification does not include all types, classes, constructions, and sizes of wire rope and strand
that are commercially available, but it is intended to cover the more common types, classes,
constructions, and sizes that are suitable for federal government use.

1.2 Classification.

1.2.1 Types, classes, constructions, and sizes. Wire ropes and wire seizing strands covered by
this specification shall be of the following types, classes, constructions, and sizes as specified
(see 6.2 (b)). For general rules for selection of wire rope and strand, see 6.3 and the Wire Rope
Users Manual. For wire rope and strand definitions and terms, see 6.4 and the Wire Rope Users
Manual.

Typel - General purpose wire ropes

Class1 - 6 by 7

Class2 - 6 by 19
Construction1 - 6by 19 (2 operations)
Construction2 - 6 by 19 Warrington
Construction 3 - 6 by 19 Seale
Construction 4 - 6 by 19 Filler wire
Construction 5 - 6 by 19 Warrington-Seale

Beneficial comments, recommendations, additions, deletions, clarifications, etc. and any data
that may improve this document should be sent to: STDZNMGT(@dla.mil or Defense Supply
Center Richmond, ATTN: DSCR-VEB, 8000 Jefferson Davis Highway, Richmond, VA
23297-5616.

AMSC N/A FSC 4010
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Class 3 - 6 by 37 and 6 by 36
Construction I - 6 by 37 (3 operations)

Construction 2
Construction 3
Construction 4
Construction 5
Construction 6
Construction 7
Construction §
Construction 9
Class 4 - 8 by 19
Construction 1
Construction 2
Construction 3
Construction 4
Construction 5
Class 5 - 6 by 61
Construction 1
Construction 2
Construction 3
Construction 4
Construction 5
Construction 6
Class 6 - 6 by 91
Construction 1
Construction 2
Construction 3
Construction 4
Type II - Elevator
Class1 - 6 by 19
Construction 1
Construction 2
Construction 3
Class2 - 8 by 19
Construction 1
Construction 2
Construction 3
Construction 4
Construction 5

6 by 37 (2 operations)

6 by 37 Seale (2 operations)

6 by 36 Filler wire

6 by 36 Seale-Warrington

6 by 36 Warrington-Seale

6 by 36 Seale-Filler wire

6 by 36 Filler wire-Seale

6 by 36 Seale-Warrington-Seale

8 by 19 (2 operations)

8 by 19 Warrington

8 by 19 Seale

8 by 19 Filler wire

8 by 19 Warrington-Seale

6 by 61 (3 operations)

6 by 61 (2 operations)

6 by 61 (2 operations)

6 by 61 Filler wire-Seale

6 by 61 Seale-Warrington-Seale
6 by 61 Seale-Filler wire-Seale

6 by 91 (4 operations)
6 by 91 (3 operations)
6 by 91 (3 operations)
6 by 91 (2 operations)

6 by 19 Warrington
6 by 19 Filler wire
6 by 19 Warrington-Seale

8 by 19 (2 operations)

8 by 19 Warrington

8 by 19 Seale

8 by 19 Filler wire

8 by 19 Warrington-Seale

Type IlI- Marine (cables)
Class 1 - 6 by 6 deck lashing ropes
Class 2 - 6 by 12 running ropes
Class 3 - 6 by 24 mooring lines
Construction 1 - 6 by 24 (2 operations)
Construction2 - 6 by 24 Warrington

Construction 3

6 by 24 Seale
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Class 4 - 6 by 3 by 7 spring lay
Class 5 - 6 by 3 by 19 spring lay
Construction 1 - 6 by 3 by 19 (2 operations)
Construction 2 - 6 by 3 by 19 Warrington
Construction3 - 6 by 3 by 19 Seale
Class 6 - 6 by 42 tiller or hand control ropes
Type IV- Miscellaneous
Class 1 - 5 by 19 marline-clad
Construction 1 - 5 by 19 (2 operations)
Construction 2 - 5 by 19 Warrington
Construction3 - 5 by 19 Filler wire
Class 2 - 18 by 7 rotation resistant
Class 3 - flattened strand
Construction 1 - 6 by 25 style B
Construction2 - 6 by 30 style G
Construction3 - 6 by 27 style H
Construction4 - 6by 31 style V
Class 4 - 8 by 19 rotation resistant
Construction 1 - 8 by 19 Seale
Construction2 - 8 by 19 Filler wire
Construction 3 - 8 by 19 Warrington-Seale
Type V - Auxiliary wire strands
Class 1 - 1 by 7 seizing strand
Class 2 - 1 by 19 seizing strand (2 operations)
Type VI- Small cords
Class1 - 3by7
Class 2 - 7 by 7 (6 by 7 wire strand core)
Class 3 - 7 by 19 (6 by 19 wire strand core) (2 operations)

2. APPLICABLE DOCUMENTS

2.1 Government publications. The issues of the following documents, in effect on the date of

invitation for bids or request for proposal, form a part of this specification to the extent specified
herein.

Federal Specification

PPP-B-1055 - Barrier Material, Waterproofed, Flexible.

Federal Standard

FED-STD-123 - Marking for Shipment (Civil Agencies).
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(Activities outside the federal government may obtain copies of federal specifications,
standards, and commercial item descriptions as specified in the General Information section of the
Index of Federal Specifications, Standards and Commercial Item Descriptions. The index is for
sale on a subscription basis from the General Services Administration, Federal Supply Service,
Specification Section, East 470 L'Enfant Plaza SW, Suite 8100, Washington, DC 20407.)

(Single copies of this specification, and other federal specifications and commercial item
descriptions required by activities outside the federal government for bidding purposes are available
without charge from the General Services Administration, Federal Supply Service, Specification
Section, East 470 L'Enfant Plaza SW, Suite 8100, Washington, DC 20407.)

(Federal government activities may obtain copies of federal standardization documents and
the Index of Federal Specifications, Standards, and Commercial Item Descriptions from established

distribution points in their agencies.)

Military Specifications

MIL-DTL-83420 - Wire Rope, Flexible, for Aircraft Control, General
Specification for.
MIL-P-24216 - Polypropylene Cores, Strand Centers, and

Substrands for Wire Rope.

(Copies of military specifications required by contractors in connection with specific
procurement functions are obtained from the Standardization Document Order Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094. Electronic copies of specifications may be
obtained from http:/assist.daps.dla.mil/.)

2.2 Other publications. The following documents form a part of this specification to the extent
specified herein. Unless a specific issue is identified, the issue in effect on the date of invitation for
bids or request for proposal shall apply.

American Hardboard Association
AHA 1354 - Basic Hardboard

(Private sector and civil agencies may purchase copies of these voluntary standards from the
American Hardboard Association, 1210 W. Northwest Highway, Palatine, IL 60067. Requests for
electronic copies may be made via email at aha@hardboard.org.)

ASTM International
ASTM A 90/A 90M - Standard Test Method for Weight (MASS) of Coating
on Iron and Steel Articles with Zinc or Zinc-Alloy
Coatings.
ASTM A 700 - Standard Practice for Packaging, Marking, and

Loading Methods for Steel Products for Shipment.
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ASTM International - Continued

ASTM A 1023/A 1023M - Standard Specification for Stranded Carbon Steel Wire
Ropes for General Purposes.

ASTM B 139/B 139M - Standard Specification for Phosphor Bronze Rod, Bar,
and Shapes.

ASTM D 3953 - Standard Specification for Strapping, Flat Steel and
Seals.

ASTM D 6039/D 6039M - Standard Specification for Crates, Wood, Open and
Covered.

(Private sector and civil agencies may purchase copies of these voluntary standards from the
ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959. Electronic
copies may be obtained from http://www.astm.org/.)

SAE International
SAE AMS-STD-66 - Steel: Chemical Composition and Hardenability.
(Private sector and civil agencies may purchase copies of these voluntary standards from the

SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001. Electronic copies
may be obtained from http://www.sae.org/.)

National Motor Freight Traffic Association, Inc.
National Motor Freight Classification
(Private sector and civil agencies may purchase copies of these voluntary standards from the

National Motor Freight Traffic Association, Inc., 2200 Mill Road, Alexandria, VA 22314.
Electronic copies may be obtained from http://www.nmfta.org/ J)

Surface Transportation Board

WRA UFC 6000 - Uniform Freight Classification - Ratings, Rules and
Regulations.

(Private sector and civil agencies may purchase copies of these voluntary standards from the
Surface Transportation Board, 1925 K Street NW, Washington, DC 20423-0001. Electronic copies
may be obtained from http://www.stb.dot.gov/.)
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3. REQUIREMENTS

3.1 Material. Wire rope and strand shall be made of carbon steel, corrosion-resistant steel, or
phosphor bronze as specified in the detail requirements for the individual wire ropes and strands.

3.1.1 Carbon steel. Material shall be free from defects that are detrimental to its appearance or
serviceability. Steel for wires shall be made by either the open-hearth, basic oxygen, or electric
furnace process. Carbon steel is used to manufacture wire rope grades of iron, annealed steel,
traction steel, improved plow steel, extra improved plow steel and extra extra improved plow steel.

3.1.2 Phosphor bronze. Unless otherwise specified (see 6.2(c)), phosphor bronze shall be in
accordance with composition A of ASTM B 139/B 139M.

3.1.3 Corrosion-resistant steel. Corrosion-resistant steel wire ropes shall be made of wires of 302
or 304 composition as specified in SAE AMS-STD-66.

3.1.4 Recovered materials. The offeror/contactor is encouraged to use recovered materials to the
maximum extent practicable, in accordance with paragraph 23.403 of the Federal Acquisition
Regulation (FAR).

3.2 Wire rope cores and centers for wire strands. Wire rope cores and centers for wire strands shall
be as specified in 3.2.1 through 3.2.5 for the individual wire ropes and strand centers.

3.2.1 Eiber core (see figure 1). Unless otherwise specified, fiber core for wire rope shall be one of
the hard fibers or polypropylene fiber. The hard fibers are manila (abaca) and sisal (African, Java,
Mauritius, Mexican, and Yucatan). Cotton, hemp, or jute fibers, hard laid, may be used in wire
rope cores in fiber sizes of 1/8 inch in diameter and smaller. A mixture of two or more species of
hard fibers may be used. Polypropylene fibers shall meet the requirements of MIL-P-24216. Fiber
cores of wire ropes shall be thoroughly cleaned, free from waste, evenly twisted, and of uniform

ply.

3.2.2 Wire strand core (see figure 2). The numbers of wires in the wire strand core shall be not less
than the number of wires in the strands of the wire rope. Wires in the wire strand core shall be of
the same material, or of a lower tensile strength steel (see table I or ASTM A 1023/A 1023M as
applicable), as the wires in the strands of the wire rope. Iron or annealed steel shall not be used.

3.2.3 Independent wire rope core (IWRC) (see figure 3). TWRC may be a 6 by 7 wire rope with
either a fibrous or wire strand (making it a 7 by 7) core. Six by 61 (type I, general purpose, class 5)
and 6 by 91 (type I, general purpose, class 6) wire rope shall have 19 wire strands instead of 7 wire
strands (making it a 7 by 19) in the IWRC. Wire rope with an independent wire rope core shall carry
the letters IWRC in its description or designation. Wires in the IWRC shall be of the same material,
or of a lower tensile strength steel (see table I or ASTM A 1023/A 1023M as applicable), as the wires
in the strands of the wire rope. Iron or annealed steel shall not be used.
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3.2.4 Centers for wire strands. Centers in wire strands shall be either of a twisted fibrous material,
or a single wire as outlined in the specific strand construction description. When this wire becomes
so large (manufacturer's discretion) that it is considered undesirable, a 7 wire strand is allowed to
replace it, as specified (see 6.2(d)). This 7 wire strand center shall not increase the number of
stranding operations of the main strand or the number of wires in the main strand wire count. Fiber
centers for wire strands shall be as specified in 3.2.1.

3.2.5 Other material for cores and centers. When specified (see 6.2(¢)), glass fibers, plastic fibers,
twisted and waxed kraft paper, spiral springs, or flexible plastic rods may be used in wire rope
cores and wire strand centers.

3.3 Mechanical properties (see 3.9).

3.3.1 Tensile strength.

3.3.1.1 Wire ropes. Wire ropes covered in this specification shall meet or exceed the minimum
breaking strength (force) requirements specified in the applicable table and/or
ASTM A 1023/A 1023M.

3.3.1.2 Main wires (load carrying). Where applicable, main wires in the main strands shall
conform with the tensile strength requirements shown in table I or ASTM A 1023/A 1023M.

3.3.1.3 Galvanized wires. When drawn galvanized wire is ordered, it shall conform to the tensile
requirements for bright (uncoated) steel wire specified in ASTM A 1023/A 1023M. The weight of
zinc coating shall conform to the requirements shown in ASTM A 1023/A 1023M.

3.3.2 Torsion. Where applicable, main wires in the main strands, either bright (uncoated) or
galvanized, shall conform to the minimum torsion requirements shown in ASTM A 1023/A 1023M.

3.3.3 Wrapping.

3.3.3.1 Rope wires of iron and steel grades, zinc coated (galvanized) at finished size. Rope wires
of iron and steel wire rope grades, zinc coated at finished size, shall withstand wrapping in a close
helix for six complete turns around a mandrel, followed by unwrapping without breakage or
fracture of the wire. For zinc coated iron wires, the mandrel shall be the same diameter as the wire.
For zinc coated steel wires, the mandrel shall be two times the diameter of the wire.

3.3.3.2 Rope wires of uncoated iron and phosphor bronze wire rope grades. Rope wires of
uncoated iron and phosphor bronze wire rope grades shall withstand wrapping in a close helix for
six complete turns around a mandrel having a diameter the same as the wire.

3.3.4 Pre-stretched wire rope. When specified (see 6.2(1)), the wire rope shall be pre-stretched in
accordance with ASTM A 1023/A 1023M.
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3.3.5 Finish.

3.3.5.1 Bright (uncoated) carbon steel. Unless otherwise specified (see 6.2(g)), wire used in wire
ropes shall be bright (uncoated) carbon steel.

3.3.5.2 Zinc coating (galvanized). When specified (see 6.2(h)), zinc coating shall be applied by
either the electrolytic plating process or by hot dipping in molten zinc. The weight of the zinc
coating on each wire shall be as specified in ASTM A 1023/A 1023M.

3.3.5.2.1 The zinc coating shall be free from deleterious uncoated spots, lumps, pits, blisters, gritty
areas, dross, and flux.

3.4 Fabrication.

3.4.1 Wire rope. A wire rope shall consist of a specified number of wire strands closed around a
core. Each strand shall be constructed as specified in the detail requirements for the individual
class and construction.

3.4.1.1 Rope and strand wires. Wires in the same layer of wire ropes and strands shall be
considered of one diameter when the difference between the largest and the smallest diameters does
not exceed the values shown in table II.

3.4.2 Wire joints. Wires up to and including 0.014 inch in diameter may be spliced by twisting.
Wires larger than 0.014 inch in diameter shall be joined by lap brazing or butt welding. Butt welds
shall be annealed.

3.4.2.1 Twisted splices of wires of any one layer of a strand shall not be closer than 20 feet.
Brazed or butt-welded joints in the wires of a strand shall not be closer than 18 inches.

3.4.3 Preformed and non-preformed wire ropes and strands. Unless otherwise specified (see 6.2(1)),
the contractor shall supply either preformed or non-preformed wire ropes and strands as specified in
3.4.3.1 and 3.4.3.2.

3.4.3.1 Preformed wire ropes and strands. Wire ropes in which the strands and their wires are
permanently shaped during fabrication to a spiral form they assume in the finished wire rope or
strand shall be identified as preformed wire ropes or strands.

3.4.3.2 Non-preformed wire ropes and strands. Wire ropes in which the strands and their wires are
not permanently shaped during fabrication to a spiral form they assume in the finished wire rope or
strand shall be identified as non-preformed wire ropes or strands.

3.4.4 Lays (see figure 4). Wire rope lays shall be as specified in the detail requirements for the
individual wire ropes and strands.

3.4.4.1 Rightregular lay. Wires in the strand are laid to the left, and strands in the rope are laid to
the right.
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3.4.4.2 Left regular lay. Wires in the strand are laid to the right, and strands in the rope are laid to
the left.

3.4.4.3 Right lang lay. Both the wires in the strand and the strands in the rope are laid to the right.
3.4.4.4 Left lang lay. Both the wires in the strand and the strands in the rope are laid to the left.
3.44.5 Rope lay length. Rope lay strength shall not be less than 5 1/2 times the nominal rope
diameter. The maximum rope lay length shall be not more than specified in the applicable table or

ASTM A 1023/A 1023M.

3.5 Construction. Unless otherwise specified (see 6.2(j)), the contractor may supply wire rope and
strand of any construction applicable to the size rope or strand being furnished.

3.6 Lubrication.

3.6.1 Iron or traction steel wire rope for elevator service. Wires of iron or traction steel wire rope
for elevator service shall be thoroughly coated with lubricant during the process of manufacture.
The lubrication shall be compounded for each specific application so as not to restrict the rope's
operating characteristics.

3.6.2 Uncoated iron or steel wire ropes. Unless otherwise specified, wires of uncoated (not
galvanized) iron or steel wire ropes shall be thoroughly coated with a lubricant during the process
of manufacture. The lubricant shall provide lubrication qualities and corrosion protection during
shipping, storage, handling and the initial period of service; provide a suitable lubricant base for
subsequent field re-lubrications; and be free of substances injurious to steel wires and fiber cores.

3.6.2.1 When specified (see 6.2(k)), a heavy corrosion inhibitor shall be applied to the entire length
of the wire rope after closure to prevent corrosion prior to installation.

3.6.3 Coated (galvanized) steel and iron, corrosion-resistant steel, and phosphor bronze wire ropes.
Unless otherwise specified (see 6.2(1)), coated (galvanized) steel and iron, corrosion-resistant steel,
and phosphor bronze wire ropes may be lightly lubricated during fabrication.

3.6.4 Fiber centers and cores. Fiber centers and cores shall be thoroughly impregnated during
fabrication with a lubricant which shall contain preservative materials to allay deterioration of fiber
parts due to rot or mildew and shall not be injurious to the steel wires. This requirement is not
applicable to synthetic cores or centers.

3.6.5 Wire strand core and IWRC. Wire strand core and IWRC shall be thoroughly covered with a
lubricant for protecting and preserving their wires.

3.7 Diameter of wire rope and strands. Except for type II elevator, type III spring lay, type IV
marline clad, type V seizing strand, and type VI small cord, which are of special construction, the
actual diameter of wire ropes and strands shall not differ from the ordered diameter by more than
the amounts shown in ASTM A 1023/A 1023M or tables III and IV, as applicable.
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3.7.1 Traction steel and iron elevator wire rope. The maximum diameter tolerance based on
nominal rope diameter shall be as shown in the maximum (no load) column of the applicable table.
With a load of 10 percent of minimum breaking strength (force), the minimum diameter tolerance
based on nominal rope diameter shall be plus 1/128 inch.

3.8 Seizing. Each end of each length of wire rope shall be suitably seized.

3.9 Mechanical properties. Mechanical properties for wire in ropes and strands shall be as
specified in table I and ASTM A 1023/A 1023M, except for filler wires, non-round wires, wires in
wire strand cores, and wires in IWRCs (see 3.2.2 and 3.2.3).

3.10 Workmanship. Wire ropes shall be uniform in material and quality and shall be securely laid
free from kinks, loose wires, loose strands, or other defects that may be detrimental to their
serviceability and appearance. Protruding wires are considered a defect and not more than one
broken wire will be accepted in 1000 feet of wire rope.

3.11 Type I, general purpose.

3.11.1 Type I, general purpose, class 1. 6 by 7 (see figure 5 for typical construction).

3.11.1.1 Wire rope shall have 6 strands of 7 wires totaling 42 wires, laid around a fiber core as
specified (see 3.11.1.3.4).

3.11.1.2 Each strand shall have 1 wire center and 6 outer wires. Wires in the outer layer shall be of
one diameter. Each strand shall be fabricated in one operation.

3.11.1.3 Material. Material shall be carbon steel as specified (see 3.1 and 6.2(m-1).

3.11.1.3.1 Improved plow steel wire rope grade. Type I, general purpose, improved plow steel
wire rope grade shall be in accordance with ASTM A 1023/A 1023M (see 3.1.1).

3.11.1.3.2 Galvanized iron wire rope grade. Type I, general purpose, galvanized iron wire rope
grade shall be in accordance with the requirements specified herein.

3.11.1.3.3 Finish. Wire ropes of iron shall be of zinc coated (galvanized) wires, and unless a zinc
coating material is specified (see 3.3.5 and 6.2(m-2)), improved plow steel shall be of bright
(uncoated) wires.

3.11.1.3.4 Cores. Cores shall be of fiber as specified (see 3.2.1, 3.2.5, and 6.2(m-3)).
3.11.1.3.5 Fabrication. Wire ropes shall be fabricated as specified (see 3.4 and 6.2(m-4)).

3.11.1.3.6 Lay. Unless otherwise specified (see 6.2(m-5)), wire ropes shall be supplied with right
regular lay (see 3.4.4.1).

3.11.1.3.7 Dimensions, weight, and strength. Dimensions, weight, and strength requirements shall
be as specified in ASTM A 1023/A 1023M, as applicable.

10
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3.11.2 Type I, general purpose, class 2. 6 by 19.

3.11.2.1 Material. Material shall be of carbon steel, corrosion-resistant steel, or phosphor bronze
as specified (see 3.1 and 6.2(n-1)).

3.11.2.1.1 Finish. Wire rope of phosphor bronze and corrosion-resistant steel shall be of uncoated
wires. Wire rope of improved plow steel, extra improved plow steel, or extra extra improved plow
steel shall be of bright (uncoated) or zinc coated (galvanized) wires as specified (see 3.3.1.3, 3.3.5,
and 6.2(n-2)).

3.11.2.1.2 Cores. Cores shall be in accordance with table VI as specified (see 6.2(n-3).
3.11.2.1.3 Fabrication. Wire ropes shall be fabricated as specified (see 3.4 and 6.2(n-4)).

3.11.2.1.4 Lay. Wire ropes with fiber cores shall be supplied with right regular lay unless
otherwise specified (see 3.4.4.1 and 6.2(n-5)).

3.11.2.1.5 Dimensions, weight, and strength. Dimensions, weight, and strength requirements shall
be as specified in tables VII through XI.

3.11.2.2 Type I, general purpose, class 2, construction 1, 6 by 19 (2 operations) (see figure 6 for
typical construction).

3.11.2.2.1 Wire ropes shall have 6 strands of 19 wires each, totaling 114 wires in the strands. This
construction shall not be required in lang lay or in sizes 3/8 inch and larger.

3.11.2.2.2 Each strand shall have 1 wire center, 6 inner wires, and 12 outer wires. Wires in the
inner layer shall be of one diameter. Wires in the outer layer shall be of one diameter. Each strand
shall be fabricated in two operations.

3.11.2.3 Type I, general purpose, class 2. construction 2, 6 by 19 (Warrington) (see figure 7 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades phosphor bronze, corrosion-resistant steel, and
improved plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger
than 2-3/8 inches shall be in accordance with the requirements specified herein.

3.11.2.3.1 Wire ropes shall have 6 strands of 19 wires each, totaling 114 wires in the strands. This
construction shall not be required in lang lay.

3.11.2.3.2 Each strand shall have 1 center wire, 6 inner wires, and 12 outer wires. Wires in the

inner layer shall be of one diameter. Wires in the outer layer shall be of two diameters of wire laid
alternately. Each strand shall be fabricated in one operation,

11
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3.11.2.4 Type I, general purpose, class 2, construction 3, 6 by 19 (Seale) (see figure 8 for typical
construction). Wire rope grades improved plow steel, extra improved plow steel, and extra extra
improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with

ASTM A 1023/A 1023M. Wire rope grades phosphor bronze, corrosion-resistant steel, and
improved plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger
than 2-3/8 inches shall be in accordance with the requirements specified herein.

3.11.2.4.1 Wire ropes shall have 6 strands of 19 wires each, totaling 114 wires in the strands.

3.11.2.4.2 Each strand shall have 1 center wire, 9 inner wires, and 9 outer wires. Wires in the inner
layer shall be of one diameter. Wires in the outer layer shall be of one diameter. Each strand shall
be fabricated in one operation.

3.11.2.5 Type L, general purpose, class 2, construction 4, 6 by 19 (Filler wire) (see figure 9 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades phosphor bronze, corrosion-resistant steel, improved
plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8
inches shall be in accordance with the requirements specified herein.

3.11.2.5.1 Wire ropes shall have 6 strands of not less than 21 wires and not more than 25 wires
each, totaling not less than 126 nor more than 150 wires in the strands. This construction shall not
be required in sizes smaller than 3/8 inch.

3.11.2.5.2 Each strand shall have 1 wire center, not less than 5 nor more than 6 inner wires, and not
less than 10 nor more than 12 outer wires. There shall be not less than 5 nor more than 6 wires
(fillers) between the layers. Wires in the inner layer shall be of one diameter. Wires in the outer
layer shall be of one diameter. Filler wires shall be of one diameter. Each strand shall be fabricated
in one operation.

3.11.2.6 Type 1, general purpose, class 2, construction 5, 6 by 19 (Warrington-Seale) (see figure 10
for typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades phosphor bronze, corrosion-resistant steel, improved
plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8
inches shall be in accordance with the requirements specified herein.

3.11.2.6.1 Wire ropes shall have 1 core and 6 strands of 26 wires each, totaling 156 wires in the
strands.

3.11.2.6.2 Each strand shall have 1 center wire, 5 inner wires, 10 intermediate wires, and 10 outer
wires. Wires in the inner layer shall be of one diameter. Wires in the intermediate layer shall be of
two diameters of wire laid alternately. Wires in the outer layer shall be of one diameter. Each

strand shall be fabricated in one operation.

12
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3.11.3 Type I, general purpose, class 3. 6 by 37 and 6 by 36.

3.11.3.1 Material. Material shall be carbon steel or corrosion-resistant steel as specified
(see 3.1 and 6.2(0-1)).

3.11.3.1.1 Finish. Wire rope of corrosion-resistant steel shall be uncoated wires. Wire rope of
improved plow steel, extra improved plow steel, or extra extra improved plow steel shall be bright
(uncoated) wires or zinc coated (galvanized) wires as specified (see 3.3.1.3, 3.3.5, and 6.2(0-2).
3.11.3.1.2 Cores. Cores shall be in accordance with table VI as specified (see 6.2(o-3).

3.11.3.1.3 Fabrication. Wire ropes shall be fabricated as specified (see 3.4 and 6.2(0-4)).
3.11.3.1.4 Lay. Lay shall be as specified (see 3.4.4 and 6.2(0-5)).

3.11.3.1.5 Dimensions, weight, and strength. Dimensions, weight, and strength requirements shall
be as specified in tables VII through X and XII through XV.

3.11.3.2 Type L, general purpose, class 3, construction 1, 6 by 37 (3 operations) (see figure 11 for
typical construction). Wire rope grades phosphor bronze, corrosion-resistant steel, improved plow
steel, and extra improved plow steel shall be in accordance with the requirements specified herein.

3.11.3.2.1 Wire ropes shall have 1 core and 6 strands of not less than 34 nor more than 37 wires
each, totaling not less than 204 nor more than 222 wires in the strands. This construction shall not
be required in lang lay or in sizes 3/8 inch and larger.

3.11.3.2.2 Each strand shall have 1 center wire, 6 inner wires, 12 intermediate wires, and not less
than 15 nor more than 18 outer wires. Wires in the inner layer shall be of one diameter. Wires in
the intermediate layer shall be of one diameter. Wires in the outer layer shall be of one diameter.
Each strand shall be fabricated in three operations.

3.11.3.3 Type I, general purpose, class 3. construction 2, 6 by 37 (2 operations) (see figure 12 for
typical construction). Wire rope grades phosphor bronze, corrosion-resistant steel, improved plow
steel, and extra improved plow steel shall be in accordance with the requirements specified herein.

3.11.3.3.1 Wire ropes shall have 1 core and 6 strands of not less than 33 nor more than 43 wires
each, totaling not less than 198 nor more than 258 wires in the strands. This construction shall not
be required in lang lay.

3.11.3.3.2 Each strand shall have 1 center strand of 19 to 25 wires constructed in accordance with
3.11.2.3,3.11.2.4, and 3.11.2.5. Over this center strand, the outer layer shall be not less than 14 nor
more than 18 wires. Wires in the outer layer shall be of one diameter. Each strand shall be fabricated
in two operations.
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3.11.3.4 Type I, general purpose, class 3, construction 3, 6 by 37 (Seale) (2 operations) (see fisure 13
for typical construction). Wire rope grades phosphor bronze, corrosion-resistant steel, improved plow
steel, and extra improved plow steel shall be in accordance with the requirements specified herein.

3.11.3.4.1 Wire ropes shall have 1 core and 6 strands of not less than 27 nor more than 37 wires each,
totaling not less than 162 nor more than 222 wires in the strands. This construction is generally
furnished only in regular lay. It shall not be required in sizes larger than 1 inch.

3.11.3.4.2 Each strand shall have 1 center wire, 6 inner wires, not less than 10 nor more than 15
intermediate wires, and not less than 10 nor more than 15 outer wires. Wires in the inner layer shall
be of one diameter. Wires in the intermediate layer shall be of one diameter. Wires in the outer
layer shall be of one diameter. Each strand shall be fabricated in two operations.

3.11.3.5 Type I, general purpose. class 3, construction 4, 6 by 36 (Filler wire) (see figure 14 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades corrosion-resistant steel, improved plow steel in sizes
larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8 inches shall be in
accordance with the requirements specified herein.

3.11.3.5.1 Wire ropes shall have 1 core and 6 strands of not less than 29 nor more than 37 wires
each, totaling not less than 174 nor more than 222 wires in the strands. This construction shall not
be required in sizes smaller than 3/8 inch.

3.11.3.5.2 Each strand shall have 1 center wire, not less than 7 nor more than 9 inner wires, and not
less than 14 nor more than 18 outer wires. There shall be not less than 7 nor more than 9 filler
wires between the inner and outer layers. Wires in the inner layer shall be of one diameter. Wires
in the outer layer shall be of one diameter. Filler wires shall be of one diameter. Each strand shall
be fabricated in one operation.

3.11.3.6 Type I, general purpose, class 3. construction 3, 6 by 36 (Seale-Warrington) (see figure 15 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades phosphor bronze, corrosion-resistant steel, and improved
plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8
inches shall be in accordance with the requirements specified herein.

3.11.3.6.1 Wire ropes shall have 1 core and 6 strands of not less than 29 nor more than 37 wires each,
totaling not less than 174 nor more than 222 wires in the strands. This construction shall not be
required in lang lay or in sizes smaller than 3/8 inch.

3.11.3.6.2 Each strand shall have 1 center wire, not less than 7 nor more than 9 inner wires, not less
than 7 nor more than 9 intermediate wires, and not less than 14 nor more than 18 outer wires.

Wires in the inner layer shall be of one diameter. Wires in the intermediate layer shall be of one
diameter. Wires in the outer layer shall be of two diameters, laid alternately. Each strand shall be
fabricated in one operation.
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3.11.3.7 Type I, general purpose, class 3, construction 6, 6 by 36 (Warrington-Seale) (see figure 16 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades corrosion-resistant steel, improved plow steel in sizes
larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8 inches shall be in
accordance with the requirements specified herein.

3.11.3.7.1 Wire ropes shall have 1 core and 6 strands of not less than 31 nor more than 46 wires each,
totaling not less than 186 nor more than 276 wires in the strands.

3.11.3.7.2 Each strand shall have 1 center wire, not less than 6 nor more than 9 inner wires, not less
than 12 nor more than 18 intermediate wires, and not less than 12 nor more than 18 outer wires.
Wires in the inner layer shall be of one diameter. Wires in the intermediate layer shall be of two
diameters of wires laid alternately. Wires in the outer layer shall be of one diameter. Each strand
shall be fabricated in one operation.

3.11.3.8 Type I, general purpose, class 3. construction 7. 6 by 36 (Seale-Filler wire) (see figure 17 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades corrosion-resistant steel and improved plow steel in sizes
larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8 inches shall be in
accordance with the requirements specified herein.

3.11.3.8.1 Wire ropes shall have 1 core and 6 strands of not less than 36 nor more than 46 wires each,
totaling not less than 216 nor more than 276 wires in the strands. This construction shall not be
required in sizes 3/8 inch and smaller.

3.11.3.8.2 Each strand shall have 1 center wire, not less than 7 nor more than 9 inner wires, not less
than 7 nor more than 9 intermediate wires, and not less than 14 nor more than 18 outer wires.

There shall be not less than 7 nor more than 9 filler wires between the intermediate and outer

layers. Wires in the inner layer shall be of one diameter. Wires in the intermediate layer shall be of
one diameter. Wires in the outer layer shall be of one diameter. Filler wires shall be of one
diameter. Each strand shall be fabricated in one operation.

3.11.3.9 Type I, general purpose. class 3, construction 8, 6 by 36 (Filler wire-Seale) (see figure 18 for
typical construction). Wire rope grades improved plow steel, extra improved plow steel, and extra
extra improved plow steel for sizes up to and including 2-3/8 inches shall be in accordance with
ASTM A 1023/A 1023M. Wire rope grades corrosion-resistant steel and improved plow steel in sizes
larger than 2-3/8 inches and extra improved plow steel in sizes larger than 2-3/8 inches shall be in
accordance with the requirements specified herein.

3.11.3.9.1 Wire ropes shall have 1 core and 6 strands of not less than 31 nor more than 49 wires each,
totaling not less than 186 nor more than 294 wires in the strands. This construction shall not be
required in sizes smaller than 1/2 inch.
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3.11.3.9.2 Each strand shall have 1 center wire, not less than 5 nor more than 8 inner wires, not less
than 10 nor more than 16 intermediate wires, and not less than 10 nor more than 16 outer wires.
There shall be not less than 5 nor more than 8 filler wires between the inner and intermediate

layers. Wires in the inner layer shall be of one diameter. Wires in the intermediate layer shall be of
one diameter. Wires in the outer layer shall be of one diameter. Filler wires shall be of one
diameter. Each strand shall be fabricated in one operation.

3.11.3.10 Type L, general purpose, class 3. construction 9, 6 by 36 (Seale-Warrington-Seale)

(see figure 19 for typical construction). Wire rope grades improved plow steel, extra improved
plow steel, and extra extra improved plow steel for sizes up to and including 2-3/8 inches shall be
in accordance with ASTM A 1023/A 1023M. Wire rope grades corrosion-resistant steel and
improved plow steel in sizes larger than 2-3/8 inches and extra improved plow steel in sizes larger
than 2-3/8 inches shall be in accordance with the requirements specified herein.

3.11.3.10.1 Wire ropes shall have 1 core and 6 strands of not less than 43 nor more than 49 wires
each, totaling not less than 258 nor more than 294 wires in the strands. This construction shall not be
required in sizes smaller than 2 inches.

3.11.3.10.2 Each strand shall have 1 center wire, not less than 7 nor more than 8 inner wires, not
less than 7 nor more than 8 inside intermediate wires, not less than 14 nor more than 16 outside
intermediate wires, and not less than 14 nor more than 16 outer wires. Wires in the inner layer shall
be of one diameter. Wires in the inside intermediate layer shall be of one diameter. Wires in the
outside intermediate layer shall be of two diameters, laid alternately. Wires in the outer layer shall
be of one diameter. Each strand shall be fabricated in one operation.

3.11.4 Type I, general purpose, class 4, 8 by 19.

3.11.4.1 Material. Material shall be of carbon steel as specified (see 3.1).

3.11.4.1.1 Finish. Wire rope shall be bright (uncoated) or zinc coated (galvanized) wires as
specified (see 3.3.5 and 6.2(p-1)).

3.11.4.1.2 Cores. Cores shall be fiber cores in accordance with 3.2.1 or when specified (see 3.2.5 and
6.2(p-2)).

3.11.4.1.3 Fabrication. Wire ropes shall be fabricated as specified (see 3.4 and 6.2(p-3)).
3.11.4.1.4 Lay. Lay shall be right regular lay in accordance with 3.4.4.1.

3.11.4.1.5 Dimensions, weight, and strength. Dimensions, weight, and strength requirements shall
be as specified in table XVI.

3.11.4.2 Type I, general purpose, class 4. construction 1, 8 by 19 (2 operations) (see figure 20 for
typical construction). Wire rope grade improved plow steel shall be in accordance with th
requirements specified herein.

1Tl 1O
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3.11.4.2.1 Wire ropes shall have 1 core and 8 strands of 19 wires each, totaling 152 wires in the
strands. This construction shall not be required in sizes larger than 1/4 inch.

3.11.4.2.2 Each strand shall be in accordance with 3.11.2.2.2.
3.11.4.3 Type I, general purpose, class 4, construction 2. 8 by 19 (Warrington) (see ficure 21 for

typical construction). Wire rope grade improved plow steel shall be in accordance with the
requirements specified herein.

3.11.4.3.1 Wire ropes shall have 1 core and 8 strands of 19 wires each, totaling 152 wires in the
strands. This construction shall not be required in sizes smaller than 1/4 inch.

3.11.4.3.2 Each strand shall be in accordance with 3.11.2.3.2.
3.11.4.4 Type I, general purpose, class 4, construction 3. 8 by 19 (Seale) (see figure 22 for typical

construction). Wire rope grade improved plow steel shall be in accordance with the requirements
specified herein.

3.11.4.4.1 Wire ropes shall have 1 core and 8 strands of 19 wires each, totaling 152 wires in the
strands.

3.11.4.4.2 Each strand shall be in accordance with 3.11.2.4.2.

3.11.4.5 Type L, general purpose, class 4, construction 4, 8 by 19 (Filler wire) (see figure 23 for
typical construction). Wire rope grade improved plow steel shall be in accordance with the
requirements specified herein.

3.11.4.5.1 Wire ropes shall have 1 core and 8 strands of not less than 21 nor more than 25 wires,
totaling not less than 168 nor more than 200 wires in the strands. This construction shall not be
required in sizes smaller than 7/16 inch.

3.11.4.5.1 Each strand shall be in accordance with 3.11.2.5.2.
3.11.4.6 Type I, general purpose, class 4., construction 5, 8 by 19 ( Warrington-Seale) (see ficure 24 for

typical construction). Wire rope grade improved plow steel shall be in accordance with the
requirements specified herein.

3.11.4.6.1 Wire ropes shall have 1 core and 8 strands of 26 wires each, totaling 208 wires in the
strands.

3.11.4.6.2 Each strand shall be in accordance with 3.11.2.6.2.

3.11.5 Type I, general purpose, class 5, 6 by 61 (see figure 25 for typical construction).

3.11.5.1 Material. Material shall be carbon steel as specified (see 3.1 and 6.2(q-1)).
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3.11.5.1.1 Finish. Wire rope of improved plow steel or extra improved plow steel shall be of bright
(uncoated) or zinc coated (galvanized) wire as specified (see 3.3.5 and 6.2(q-2)).

3.11.5.1.2 Cores. Wire ropes of improved plow steel shall have either fiber core, wire strand core,
or IWRC as specified (see 3.2 and 6.2(q-3)). Wire ropes of extra improved plow steel shall have an
IWRC in accordance with 3.2.3.

3.11.5.1.3 Fabrication. Wire ropes shall be fabricated as specified (see 3.4 and 6.2(q-4)).
3.11.5.14 Lay. Lay shall be as specified (see 3.4.4 and 6.2(q-5)).

3.11.5.1.5 Dimensions, weight, and strength. Dimensions, weight, and strength requirements shall
be as specified in tables X VII, X VIIL, and XIX.

3.11.5.2 Type L. general purpose, class 5, construction 1, 6 by 61 (3 operations). Wire rope grades
improved plow steel and extra improved plow steel shall be in accordance with the requirements
specified herein.

3.11.5.2.1 Wire ropes shall have 1 core and 6 strands of not less than 53 nor more than 68 wires each,
totaling not less than 318 nor more than 408 wires in the strands. This construction is not furnished in
lang lay and it is not furnished preformed. This construction shall not be required in sizes smaller than
2 inches.

3.11.5.2.2 Each strand shall have 1 center strand of 19 to 26 wires constructed in accordance with
3.1123.2,3.11.2.4.2,3.11.2.5.2, or 3.11.2.6.2. The second layer from the outside shall have not less
than 14 nor more than 18 wires. The outer layer shall have not less than 20 nor more than 24 wires.
Wires in the second layer from the outside shall be of one diameter. Wires in the outer layer shall be
of one diameter. Each strand shall be fabricated in three operations.

3.11.5.3 Type 1, general purpose, class 5. construction 2. 6 by 61 (2 operations). Wire rope grades
improved plow steel and extra improved plow steel shall be in accordance with the requirements
specified herein.

3.11.5.3.1 Wire ropes shall have 1 core and 6 strands of not less than 51 nor more than 74 wires each,

totaling not less than 306 nor more than 444 wires in the strands. This construction is not furnished in

lang lay and it is not furnished preformed. This construction shall not be required in sizes smaller than
2 inches.

3.11.5.3.2 Each strand shall have 1 center strand of 19 to 26 wires constructed in accordance with
3.11.2.3.2,3.11.2.4.2,3.11.2.5.2, or 3.11.2.6.2. The second layer from the outside shall have not less
than 16 nor more than 24 wires. The outer layer shall have not less than 16 nor more than 24 wires.
Wires in the second layer from the outside shall be of one diameter. Wires in the outer layer shall be
of one diameter. Each strand shall be fabricated in two operations.

3.11.5.4 Type I, general purpose, class 5, construction 3, 6 by 61 (2 operations). Wire rope grades
improved plow steel and extra improved plow steel shall be in accordance with the requirements
specified herein.
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