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~ SUPERSEDING
Fed. Spec. RR-F~221/1
August 29, 1973

FEDERAL SPECIFICATION
FENCING WIRE (BARBED WIRE}
{DETAIL SPECIFICATION}

This specification was approved by the Commissioner, Federal Supply
Service. General Services Administration for the use of all Federal

agencies.

1. SCOPE AND CLASSIFICATION

1.1 Scope. This specification covers specific requirements for barbed wire.

1.2 Classification. Barbed wire shall be of the following types, pecified
(see 6.1):

Type I - 2inc-coated.
II ~ Aluminum coated.
III -~ Aluminum clad
TV - Coouner rlad.
- v et ul S
\Y ~ Plastic-ccated.

2. APPLICABLE DOCUMENTS

1 The following documents, of the issues in effect on date of invitation for
b >r request for proposal, form a part of this specification to the extent

spwwrfied herein.

Federal Specifications:

FF-N-105 - Nails, Brads, Staples and Spikes: Wire, Cut and Wrought.
QQ-S-781 - Strapping, Steel, Flat and Seals.
KR-F-221/GEN - Fencing, Wire, Fence Posts and Accessories. (Barbed Wire,
Woven wire, and Netting). [CGeneral Specification).
Federal Standards:
Fed. Std. ilo. 123 - Marking for Shipment (Civil Agencies).
Fed. Test Method ftd. No. 151 - Metals Test Methods.

(Activities cutside the Federal Government may obtain copies of Federal Specifi-
cations, Standards, and Handbooks as outlined under General Information in the Index
of Federal Specifications and Standards and at the prices indicated in the Index.
The Index, which includes cumulative monthly supplements as issued, is for sale on
a subscription basis by the Superintendent of Documents, U.S. Government Printing
Qffice. Washinaton. DC 20402.

LLLICC,, waSlllhgLnl

(Single copies of this specification and other Federal Specifications required by
activities outside the Federal Government for bidding purposes are available without
charge from Business Service Centers at the General Services Administration Regional
Offices in Boston, New York, Washington, DC, Atlanta. Chicago, Kansas City, MO, Fort
Worth, Denver, San Francisco, Los Angeles, and Seattle, WA.

(Federal Government activities may obtain copies of Federal Specifications, Stand-

ards, and Handbooks and the Index of Federal Specifications and Standards from
established distribution points in their agencies.)

FSC 5660
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Military Standards:
MIL-STD-105 - Sampling Procedures and Tables for Inspection by Attributes.
MIL-8TD-129 - Marking for Shipment and Storage.
MIL-STD-163 - Steel Mill Products Preparation for Shipment and Storage.
MIL-STD-731 - Quality of Wood Members for Containers and Pallets.

(Copies of Military Specifications and Standards required by suppliers in con-
nection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

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

American Society for Testing and Materials (ASTM) Standards:

A 90 - Methods of Test for Weight of Zinc-Coated (Galvanized) Iron and
Steel Articles.

A 428 - Method of Test for Weight of Coating on Aluminum-Coated Iron or
Steel Articles.

B 487 - Measuring Metal and Oxide Coating Thickness by Microscopical
Examination of a Cross Section.

B 499 - Measurement of Coating Thickness by the Magnetic Method:

Nonmagnetic Coatings on Magnetic Basgsis Metals.
{Application for copies should be addressed to e
and Materials, 1916 Race Street, Philadelphia, PA 191

a Rrram vo s mmoon
Ac L i<an
03.)

National Motor Freight Traffic Association, Inc., Agent:

National Motor Freight Classification.

(Application for copies should be addressed to the American Trucking Associations,
Inc., Tariff Order Section, 1616 P Street, N.W., Washington. DC 20036.)

Uniform Classification Committee, Agent:

11n3 farm FPraion R
VNniIiorm rreagn L

(Application for copies should be addressed to the Uniform Classification Commit-
tee. Room 1106, 222 South Riverside Plaza, Chicago, IL 60606.)

3. REQUIREMENTS

3.1 Type 1., zinc-coated.

3.1.1 Strand wire. Size of strand and barb wires and weight of zinc coating
shall be in accordance with table I, and as specified (see 4.4.2 and €.1). All
wires shall be double strand unless otherwise specified.

TABLE 1. Strand wire size and weight of zinc coatlng on strand wire and barbs

Steel Nominal diameter Wire Minimum weight of coating
wire zinc-coated S-Strand of uncoated wire surface
gage wire 1/ B-Barbs Class 1 Class 2 Class 3

-_' Inch - N YV {2 6z/£t2 oz/ft2

12 0.106 s, B 0.30 0.50 0.80

12-1/2 .099 s, B .30 .50 .80

13 .092 S .30 .50 .70

13-1/2 .086 S, B .25 .45 .65

14 .080 S, B .25 .45 .65

15-1/2 .067 S .15 .35 .50

16 . 062 B .15 .35 .50

I7’ “The drawn diameter offbrlght wire 1s controlled so that, after appiying the
protective coating, the wire conforms to the dimensions in this table and to
the tolerance in 3.5.1.

LAY SNV A N -
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3.1.2 Barbed wire fabrication. Number of points, pacxng, wire size, and shape
of barbs shall be in accordance with table II, as specified (see §.1).
TABLE II. Barbed wire fabrication, zinc coated
Strand, Nominal Diameter Number Spacing Shape
steel diameter of barbs, of of of
wire zinc-coated steel wire points barbs barbs
gage strand wire gage 1/
—'N,’é-.-—”‘— T “Inch No. Inch
iz 0.106 14 4 4 Round
12-1/2 .099 12-1/2 2 4 Flat
12-1/2 .099 14 2 4 Half-
round
12-1/2 .099 14 2 4 Round
12-1/2 . 099 14 4 S Half-
round
12-1/2 .09¢ 14 4 5 Round
13 2/ .09%2 13-1/2 4 6 Round
13-1/2 .086 14 2 4 Round
13-1/2 .086 14 4 S Round
14 3/ . 080 16 2 4 Round
l/ The gage “of half-round and flat barbs 1is designated by the gage of the round
wire from which the barbs are roll d.
2/ Sirgle stran¢ barbed wire.
3/ Temporary or clectrified fencing.
3.2 Type II, aluminum coated. Aluminum coated barbed wire shall be in accord-
ance with tables III and IV, as specified (see 6.1).
) _ TABLE III. Size ané constructio of barbed wire
LS ’ Nominal cdiameter “Diameter Number Spacing Shape
steel of aluminum- of barbs. of of of
wire coated wire steel wire points barbs barbs
gage in strand gage i/
“No. Inch No. Inch
12-1/2 0.099 14 2 4 Round
12-1/2 .099° 14 4 5 Round
12-1/2 ¢99 14 4 5 Half-
round
12-1/2 . 099 12-1/2 2 Flat
14 . 030 15 2 4 Round
1/ The gace of the ha.f-rouné and flat barbs is designated by the gage of the
round wire from which the barbs are rolled.
PABLE IV. Minimum weight of coating on a aluminum-coated barbed wire
Steel Nominal diameter Minimum weight of
wire of aluminum- aluminum coating of
gage coated wire uncoated wire surface
NO Inch oz/ttZ
12-1/2 .098 0.19
12-1/2 .099 .30
14 .080 .17
14 .080 .25
16 .062 13
16 .062 19
-~
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3.3 Types 1II and IV.

3.3.1 Strand wire.

3.3.1.1 Type III, aluminum clad. Nominal diameter of clad strand wire shall be
0.080 or 0.099 inch as specified (see 6.1). Tolerance on diameter of clad wire
shall be plus or minus 0.002 inch. Thickness of aluminum shall be 0.004 inch
minimum (see 4.4.4).

3.3.1.2 Type IV, copper clad. Nominal diameter of strand wire shall be 0.080 or
0.099 inch as specified (see 6.1). Tolerance on diameter of clad wire shall be plus
or minus 0.002 inch. Unless otherwise specified (see 6.1), thickness of copper clad
shall be 0.005 inch minimum (see 4.4.4).

3.3.2 Barbs on strand wires. Number of points, spacing, wire size and shape of
barbs shall be in accordance with table III. Thickness of copper clad on barbs
shall be 0.005 inch minimum, and the thickness of aluminum clad on barbs shall be
0.004 inch or greater.

3.4 Type V, plastic-coated. Plastic-coated barbed wire shall have plastic-
coated strand wire and aluminum alloy barbs. Unless otherwise specified (see 6.1),
plastic coat on strand wire shall be weather-resisting polyvinyl chloride, and
color and thickness of the plastic material shall be at the manufacturer's option.
Unless otherwise specified (see 6.1), type of aluminum alloy for barbs shall be at
the manufacturer's option.

3.5 Tclerances.

3.5.1 Tvpes 1 and II, wire, strand and barbs. The permissible variations from
the nominal diameter of wire shall be + 0.005 inch for zinc-coated wire and * 0.004
inch for aluminum-coated wire.

3.5.2 Types I, II, 111, IV, and V, spacing and length of barbs. The average
spacing shall not exceed the spacing specified in tables II and III and no individ-
ual spacing shall vary from the specified spacing by more than 3/4 inch. The

length of barbs shall be not less than 1/2 inch.

3.6 Types 1, II, III, IV, and V.

3.6.1 Joints in strand wire. Splicing of individual strand wires by means of
wrap joint or an electric butt weld is permissible. No more than three splices
or joints shall exist in any 80-rod (1320 feet) spool.

3.6.2 Barbed wire spools. Single strand wire shall bc furnished in an 80 rod
(1320 feet) reelless pack. Double strand barbed wire shall he furnished on non-
collapsible and non-returnable spools. When specified (see 6.1), each spool shall
contain 80 rods (1320 feet), or 20 rods (330 feet) of barbed wire. Spools shall
be constructed in such a manner that the entire spool of barbed wire can be dis-
pensed without collapse of the spool.

3.6.3 Breaking strength. When tested in accordance with 4.4.5, zinc-coated,
aluminum-coated, and plastic-coated barbed wire shall withstand the minimum loads
in table V. Aluminum-clad, and copper-clad barbed wire strand shall withstand a
minimum load of 1100 pounds-force (lbf) for 0.099 inch diameter and 720 1bf for
0.080 inch diameter strand wire or wires (see 6.1).

TABLE V. Breaking strength, zinc-coated, aluminum-
coated, and plastic-coatecd strand wire or wires
Size, each strand wire, gage Breaking strength minimum

No. Lbf
12 950
12-1/2 950
13 590 1/
13-1/2 950
14 650
15-1/2 850

1/ single (one) strand wire.
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Workmanship. Double wire strand shall be uniformily twisted and the barbs
cut XT an acute angle shall be sharp, well formed and tightly wrawvped. Single

strand wire shall be crimped approximately 0.060 inch decp with a pitch of approx-

imately 0.60 inch and the barbs cut at an acute angle shall be sharp. well formed
and tiaghtly wrapnped Zinc-coated wire shall be free of bruised or scaled coating,

alliG Tvigiictay waiappesw. Lan coatea wire sha:.l

blister and uncoated areas except ends of barbs Aluminum and copper coatlngs,
shall be free of flaking and shall completely cover the wire except at end of the
barbs. Plastic coat on strand wire shall be free of cracks. and openings to the

jol-9ap o1 Y -asStal Iranc wilte

base metal.

4.1 Responsibility for inspection. {(See RR-F-221/GEN).
4.2 sampling.

‘ 4.2.1 Lot. Unless otherwisc specified (see 6.1), a lot shall consist of
80-rod or 20-rod spools of each type of barbed wire offered for delivery at the
same ti

4.2.2 Y}ggg}_pnd dimensional examination, end item. Sa ampling for these charac-
teristics shall be in accordance with level §-2 in MIL-53TD-105.

4.2.3 sampling for tests. Samplinc for tests shall be in accordance with
level S-1 of MIL-STD-105. The acceptable quality for tests shall be 4.0 percent
defective.

4.3 Examination.

4.3.1 End item. Barbed wire selected in accordance witn 4..2.:2 shall be examinug
for defects listed in table VI. The Acceptable yuality Levels (AQL's), in accord-
ance with MIL-STD-105, shall be 2.5 percent defective for major aefects and 6.5

percent defective for the sum of major and minor defects.

oo . TABLE VI. Classification of defects end item ________ .
= i Defects Major iinor

Type of barbed wire not as specifiea X

Length of barbs less than 1/2 inch X

Spacing and shape of barbs, number of points and wire size

of strands and barbs not as specified X
Diameter of coated wire not within tolerance X

Barbs not sharp and not tightly wrapped X

Strand wire not uniformily twisted, except single wire strand X
Barbed wire not on noncollapsible and nonreturnable spools,

except single strand in reelless packs X

----- . ~ - s -
Craclis or openings to base metal in plas

strand wire
Flaking or scaling of coating on wire

Damage or defects affecting function or serviceability

Damage or defects not affecting function or serviceability.

e

ke

4.3.1.1 size of wire. Measure the diameter of coated wire by averaging two
diameter readings, measured to the ncarest 0.001 inch taken at right angles to
each other.

4.3.1.2 Length and spacing of barbs. On two wire strand, measure the len

- b\-
i

of barbs from the center of the two strand wires to the pointed ends of the barbs,

For single wire strand, measure the length of barbs from the center of the strand

wire to the pointed ends of barbs. Measure the space between individual barbs,

from the edge of one barb at the strand to the corresponding edge of the adjacent

barb, in a length of 25 feet of barbed wire and calculate the average spacing

{see tables II and III and 3.5.2).

gt
ar

4.3.2 Inspection of preparation for delivery. ‘“he inspection level shall bLe
$-2 with an AQL of 2.5 percent defective. Defects listed in table VII shall be
¢ ~mined for shipping load pallets fully prepared for delivery.

o
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TABLE VII. Classification of_ preparatiocn for delivery cefects

_Examrine _ . '__4_»_________mmpfe_£g__~ e
Packing Not level specified.
ralletaization of tarbca wire Pallet lumker not in acccrdance with

fiqure 1.
Nails ancd nailinc patterr not in accord-
ance with figure 1.
Palletc not reinforced with nail-on
stra;ping.
Strapring not zinc-coatec for level A.
Pallet loacding nct in accordance with
figure 2 or 3.
Pallet strapping not in accordance with
figure 2 or 3.
Marking Illegible incomplete or incorrect for
level A or C.

4.4 Test methods.

4.4.1 Test specimens. Sufficient lenygth of barbed wire shall be cut from the

enc of the pool to provide a length containing at least s1x spaced barbs.

4.4.2 Weight of zinc coating. Test for weight of zinc cocating by one of the
following methods, as specified (see 3.1.1 and table ).

(a) Test hy the ctripping test procpdure irn ASTHM A 9YU.
{ix}  ouali® control tests made Tn e wire pricr to faebricatic:
4.4.3 Veight of aluminum coating. Test for weigrkt of aluminum coatin¢ by one

of the followina methods (see 3.2 and table IV):

a) Te in accordance with AST
(p) Eua ity control tests sade
4.4.4 Thickness of aluminum anc copper»claudlng i s of clad-

diny by one of tne following methods

4.4.4.1 liieasurerent. De termine the thiclkness by taking half of the difterence
between the diameter of the clad wire and the diameter of the wire after remcving

the claddinyg Oor deternone rlcrosc0p1cally in accordance with ASTM L 487. Use the
mean of two measurerent:z at right angles tc each other to deternine thiTkness ol
tne clac. .ieasure to "¢ nearest 0.001 inch.

t“acnetic. Deterrine trhickness o1 clacddinz nagnetically in accordance

4.

witn

4.4.4.3 Thickpness Zonversion Lror_pﬁ;cn: o coat: i e the thickness
of alwunun claddéing, s conversion, fter dﬁtermlnlnq the welght ol coating in
accordance vith AnTi1 A dZb. _alculatc the toickness of copper cladding. by con-

version, atter ucterrining the weight of copper coating (see 6.2).

4.4.5 Brearing strenygth. Secure specimen in either wedge grips or snubbing
grips in a tensile testir I'or two strand barbed wire, tesct both strand
wirecs togycther (zee 3.6.3 and table V).

4.5 TRejection and retest. Unless otherwise specified (see 6.1), rejection and
rectests snall be concucted in accordance with gereral section of Fed. Test Method
S5tc. o. 151.

5. PROPARATION FOr DLLIVLRY

5.1 Packaying and packing. Packayin¢ and packing shall be level A, B, or C,
as specifiec (see 6.1).

5.1.1 Level 3. narbec wire shall be packaged and packed in accordance with
the reguirements in [IIL-47TD-163.

e e e S -
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.1.2 Level B. Barbed wire shall be wound on metal spools and securely tied

.1.3 Level C. Barbed wire shall be packed to assure carrier acceptance and
arrival at destination in compliance with the Uniform Freight Classification

s and the Naticnal Freight Classification.

e packaged and packed as specified in 5.1 shall
r 3 as applicable utilizing pallets designed

ina shall be in accordance with 5.3.1 or 5.3.2, as specified

£ 3.1 Civil agencies. 1In addition to any marking required by the contract or

P A _yeiivaTo - 10

order, spools of barbed wire and pa alletized loads shall be marked in accordance
with Fed. Std. No. 123.

5.3.2 Military activities. 1In addition to any marking reguired by the con-
tract or order, spools of barbed wire and palletized loads shall be marked in
accordance with MIL-STD-129.

[V d A3

WY e

DIMENSIONS ARE INCHES

R
2. FIG.2 FOUR (4) CENTER NOTCHES REQUIRED (20 NOTCHES OPTIONAL).
3 FIG.3 TWENTY (20) NOTCHES REQUIRED. b
4 TYP INDICATES A TYPICAL e !
= TY PLACES
REPEAT DIMENSION. /‘\32 TYP 4

S S
- isgie A

\

, (13 5 Y6
\V,/ '3 S
TYP
. !;;5553-4 .. | NAILS, BOX,STD, FLAT HD, DIAMOND PT, STL, FF —N=-105
J =7 | CEMENT COATED, 84 X 2-3/8 LG
+
TYPE I, STRAPPING, .
517 4 PING, FLAT, NAIL ON, STL, 00-5-78i
Finish A 11764 NOM SIZE X U303 NOM IHK X3 /o LV
T
o |TYPE I 72 | NAILS. PALLET, FLAT HD, DIAMOND PT, STL, FF —N=-108
STYLE id ZWN COATED, S SAVGE X I LG
GROUP II, TIT WOOD, STRUCTURAL , 2 X4 X 44 LG,CUT-OUT 1174 DP X 16 LG
3 lpnrr.cLz | 4 lexceprions samE as 1TEM | ' ML-STD-T3)
GROUP 1T, IN WOO0D, STRUCTURAL , IX 4 X 44 LG
S ’ 3 ] A\ - -
“lonm cL2 EXCEPTIONS: SAME AS ITEM | MiL-STO-73)
WOOD, STRUCTURAL, ! X 6 X 44 LG
, |[GROVP I M | 4 | eyCFATIONS: HEMLOCK UNACCEPTABLE, --$TD-73I
ORXIX .CL 2 DOUGL AS ~FIR MUST BE COAST-~TYPE
FIND| PAaRT OR |QTY
Mol 1GERT NO. JREGD DESCRIPTION SPECIFICATION
LIST OF MATERIAL
FIGURE 1., Pallet construction
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- STRAP A
2 PLACES

NOTES:
!. DIMENSIONS ARE INCHES.
2 STRAPPINGS (%) SHALL BE LOOPED AROUND THE PALLET STRINGER AND

& DIMATrIrINIVUIG | A/ JIiMan Wk =YV wy ST TIES L% LA
SEALED (ITEM 2).

3 STRAPPING (% B) SHALL BE FED THRU CENTER NOTCMES.

4. STRAPPINGS (%c) SHALL BE FED UNDER DECKX BOARDS.

5 SPOOLS SNALL BE ANCHORED WITH STRAPPING (ITEM |) AS SHOWN.

6. 18 SPOOLS (2 LAYERS OF 9 EACH)

7. TOTAL WEIGHT-1200 L8S

TOTAL VOLUME- 3.7 CU FT

2 0 | SEALS, 3/4 Nowm siZE 5¢-S-78/
1 STRAPPING, FLAT, NAILESS, STL, ZN COATED,| on- a-
! grf’zpa AR | 3/4 NOM SIZE X .035 NOM THK QQ-3-78i
______ =

y DESCRIPTION [PPECH ICATION

ST OF MATERIAL

FIGURE 2. Palletized unit load, 80 rod spools, 2 high



SEE VIEW A

PALLET
SEE FIG. |

R
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~~
4

4
EYE,LOOP \
NOTES
i STRAPPINGS SHALL BE FED THRU NOTCKES AND UNDER DECK
BOLRNS AS 4PPLICABLE AND SHALL ALSO BE THREADED THRU

A
THE SPOCL LOOPS,UP THE SIDE OF THE LOAD AND OVER OR THRU
YHE EYES (OUTSIDE SPOOLS CHLY) ON THE TOP OF THE LOAD-
(THRU THE EYES IS PREFERABLE . SEE VIEW A)

POOLS AYERS OF 25 EACH).
VIEW A 2 §os OO’L (2 L’ ERS EACH)
3 TOTaL WEIGHT-12CO LBS
TOTAL VOLUME- 32 6Cu FT.
4 DIMENSIONS ARE INCHES.
2 10 | SEALS, 3/4 NOM SIZE QQ-S-78}
. |T-1, FB [ STRAPPING, FLAT, NAILESS, ST., ZN CCATED, e
i lar.’2 AR | 3,4 mom SIZE X O35 NCW THX Q0-s-78
FIND| PART OR |OTY ]/IPTION SPECIFICATION
NI | 1IDENT_NO Jaaoc{ DESCRIPTIO

LIST OF MATERIAL

FIGURE 3.

Palletized unit load, 20 rod spools, 2 high
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6. HOTES
6.1 Oraering data. Purchasers should select the preferred opticns permittec
herein. and include the following information in gprocurement aocunents.

(a) Title, nunber, and date of this specification.

(b) Type of coatiny on barbed wire (see 1.2).

(c) Wire size and weight of zinc coatinyg. when reguired (see ;.l.1 and
+ahla T
“avic a1 .

(d) Jumber of barb points, spacing wire size ancd shape. when reguirec
(see 3.1.2 and table II).

(e) Wire size and construction for aluminum-coatinc (scc 3.2 ané table III).

(f) dumber of barb points, spacing, wire size and shape. ana weiyiht of
aluminum coating, when reguired (see 3.2 and table IV).

(g) Dpiameter of aluminum-clad strand wire number of bark points. spacing,
wire size and shape, and thickness of aluminum clad, when required
fabrication of aluminum-~clad wire according to table III (see 3.3.1.1
and table III).

(n) Diameter of copper-clad strand wire number of bark points, spacing,
wire size and shape., and thickness of copper clad, when required
fabrication of copper-clad wire according to table IIT for aluminum
coating (see 3.3.1.2 and table III).

(i) Plastic-coated barbed wire (see 3.4).

(i) Wire length (see 3.6.2).

(k) Breaking load, when required (sce 3.6.3).

(1) Size of lot, if different from 4.2.1.

(m} 3election of applicable level of packaging and packine (sec 5.11).
(n} tllarking (see 5.3}.

6.2 Thickness, aluminum and cowper coats.

6.2.1 Aluminum clad barhed wire. Thickness of the aluminum clac can he deter-

mineé using 1.0 oz/ftZ equivalent to a clad thickness of 4.35 mils {0.C0435 inch).

6.2.2 Copper clad barbed wire. Thickness of the copuer clad can be deter-

minec using 1.0 oz/ft? equivalent to a clad thickness 1.35 mils (0.00135 1inch).

MILITALY INTERESTS: PREPARINIG ACTIVITY. GsSA-FUS
Custcdians: CIVIL AGENCY COORRINATING ACTIVITIFS.
Navy - YD COMMERCE - LS
Air Yorce =~ B4 HEW - FEC
INTERIOR - BFA
User interest: USDA - AFS

Navy - MC, CG
Army -~ ME, CE

Military Coordinating Activities:

Navy - YD

Orders for this publication aTe to be placed with General Services Administration,
acting as an agent for the Superintendent of Documents. Sce Section 2 of this spec-
ification to obtain extra copies and other documents referenced herein. Price 35
cents each.

10



