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it 0l~ =tR1CAN NATI0t::il ANSI/ AST~ A 82 - 79 
~ il I" STAN QAR D , 

American Association State 
Highway and Transportation Officials 

Standard AASHTO No.: M 32 

Standar~SpeCification for 
COLD-DRAWN STEEL WIRE FOR CONe'RETE 
REINFORCEME~J~ 

this~tai1datd is issued under llietvted deiignatiOIi A 82; the number immediiitely following the designation indicates the year 
of original 'adoption :or, in tho: case' of revision, the year :of last reVision. 'A number in parentheses indicates the year of last 
reapproval;d , 

This specification has been approved for ilse by agencies of the Department of Defense and for listing in the DoD Index of 
Specifications and Standards. 

1. Scope 

1.1 This specification covers cold-drawn 
steel wire to be used as such, or in fabricated 
form, fot th€< reinforcement of concrete, in sizes 
not iess than 0.080 in. (2.03 mm) in diameter. 

NOTE I-The values stated in inch-pound units 
are to be regarded as the standard. ' 

2. AppliCable Doctiments 

2.1 ASTM Standards: _ 
A 370 Methods and Deflnitions for Mechan­

ical Testing of Steel Products2 

A700 Recommended Practices for Packag­
': hlg,Markfug,'and Loading Metl)'od~ Jor 

Steel Products for Domestic Shipment3 

2.2 Military Standards: 
MIL-STD-129 Marldng for Shipmellt and 
'Storage4 

,'j,' ,';,:'",,;,', 

MIL-STD-163 Steel Mill Products Prepara'-' 
Hon for Sl:ripnierit ~~dStotage4 " ,'", " 

2.3 Federal Standard: " 
Fed. Std. No. 123 Marking for Shipments 

(Civil Agencies)4 

3. General Requirements 

3.1 When wire for concrete reinforcement is 
ordered by size number, the following relation 
between size number, diameter, and area shall 
apply, unless otherwise specifIed: 

Size Number 

W31 
W30 
W28 
W26 
W24 
W22 

Nominal Diameter, 
in. (mm) 

0.628 (15.95) 
0.618 (15.70) 
0.597 (15.16) 
0.575 (14.61) 
0.553 (14.05) 
0.529 (13.44) 

Nominal Area, 
in! (mm2

) 

0.310 (200.00) 
0.300 (193.50) 
0.280 (180.60) 
0.260 (167.70) 
0.240 (154.80) 
0.220 (141.90) 
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Size Number 

W20 
WI8 
WI6 
WI4 
WI2 
WIO 
W8 
W7 
W6 
W 5.5 
W5 
W4.5 
W4 ' 
W 3.5 
W3 
W2.5. 
W2 
W 1.5 
W 1.2' 

,Wi 
WO.5, 

Nominal Diameter, 
in. (mm) 

0.505 (12.83) 
0.479 (12.17) 
0.451 (11.46) 
0.422 (10.72) 
0.391 (9.93) 
0.357 (9.07) 
0.319 (8.10) 
0.299 (7.59) 

'0.276 (7.01) 
0.265 (6.73) 
0.252 (6.40) 
0.239 (6.07) , 
0;226 (5.74) 
0.211 (5.36) 
0.195 (4.95) 

, 0.178 (4.S2) . 
0.160 (4.06) 
0.138 (3.51) 
0.1,24 (3.15) 
0,.,113 (2.87) 
0.080 (2.03) 

4. Ordering Information' ,. 

Nominal Area, 
in.2(mm2

) 

0.200 (129.03) 
0.180 (116.13) 
0.160 (103.25) 
0.140 (90.32) 
0.120 (77.42) 
0.100 (64.52) 
0.080 (51.61) 
0.070 (45.16) 
0.060 (38.71) 
0.055 (35.48) 
0.050 (32.26) 
0.045 (29.03) 

,'0.040 (25;81) 
0.035 (22.58) 
0.(l30 (19.38) 
0.025 (16.13) 
0.020 (12.90) 
O.ot5 (9.68) 
0.012 (7.74) 
0.910 (6.48) 
O.OO~ (3.23) 

4.1 Orders' format~riaI tot4is speciflcation 
shall include the following information: 

4.1.1 Quantity (weight), 
4.1.2 Name of material (cold-drawn steel 

wire for concrete reinforcement), 
4.1.3 Wire size number, 

1 This specification is under the jurisdiction of ASTM 
Committee A-Ion Steel, Stainless Steel and Related Alloys. 
and is the direct responsibility of Subcommittee AO 1.05 on 
Steel Reinforcement. 

Current edition approved July 27, 1979. Published Sep­
tember 1979. Originally published as A 82-21 T. Last pre­
vious edition A 82 - 76. 

2 Annual Book of ASTM Standards, Parts 1,2.3,4,5, and 
10. 

a Annual Book of ASTM Standards, Parts I, 3, 4, and 5. 
4 Available from Naval Publications and Forms Center, 

5801 Tabor Ave., Philadelphia, Pa. 19120. 



4.1.4 Packaging (see Section 11), and 
4.1.5 ASTM designation and date of issue. 
NOTE 2-A typical ordering description is as fol-

lows: 100 000 Ib, cold-drawn steel wire for concrete 
reinforcement, size No. W 5, in 500-lb secured coils, 
in accordance with ASTM A 82 dated __ . 

5. Process 

5.1 The steel shall be made by one or more 
of the following proce~ses: open-hearth, elec~ 
tric-furnace, or basic-oxygen. 

5.2 The wire shall be cold drawn from rods 
that have been hot rolled from billets. 

5.3 Unless otherwise specified, the wire shall 
be "as cold drawn," except wire smaller than 
size number W 1.2 for welded wire fabric, 
which shall be galvanized at fmish size. 

6. Physical Requirements 

6.1 Tension Tests: 
6.1.1 The material, except as specified in 

6.1.2 shall conform to the tensile property re­
quirements in Table 1, based on nominal area 
of wire. 

6.1.2 For material to be used in the fabrica­
tion of welded fabric, the tensile and yield 
strength properties shall conform to the re­
quirements given in Table 2, based on nominal 
area of the wire. 

6.1.3 The yield strength shall be determined 
at an extension of 0.005 in./in. of gage length. 
The manufacturer is not required to test for 
yield strength, but is responsible for supplying 
a product that will meet the stipulated limit 
when tested in accordance with the provisions 
of 12.3. 

6.1.4 The material shall not exhibit a defmite 
yield point as evidenced by a distinct drop of 
the beam or halt in the gage of the testing 
machine prior to reaching ultimate tensile load. 
The purchaser may, at his option, accept this 
feature as sufficient evidence of compliance 
with the specified minimum yield strength to 
forego conducting the yield strength tests cov­
ered in 12.3. 

6.2 Bend Tests-The bend test specimen 
shall stand being bent cold through 1800 with­
out cracking on the outside of the bent portion, 
as given in Table 3 .. 

7. Test Specimens 

7.1 Tension and bend test specimens shall 
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be of the full section of the wire as drawn, or in 
the case of galvanized wire, as galvanized. 

8. Number of Tests 

8.1 One tension test and one bend test shall 
be made from each 10 tons (9072 kg) orIess of 
each size of wire. 

8.2 If any test specimen shows imperfections 
or develops flaws, it may be discarded and 
another specimen' substituted. 

9. Permissible Variation in Wire Diameter 

9.1 The permissible variation in the diame­
ter of the wire shall conform to the require­
ments given in Table 4. 

9.2 The difference between the maximum 
and minimum diameters, as measured on any 
given cross section of the wire, shall be no more 
than the tolerances listed in Table 4 for the 
given wire size. 

10. Finish 

10.1 The wire shall be free of injurious im­
perfections and shall have a workmanlike fm­
ish. 

10.2 Galvanized wire shall be completely 
covered in a workmanlike manner with a zinc 
coating, which is recognized in the industry as 
a "regular" coating. 

10.3 Rust, surface seams, or surface irregu­
larities on wire not intended for manufacture 
of fabric shall not be a cause for rejection 
provided the minimum dimensions and physi­
cal properties of a hand wire-brushed test spec­
imen are not less than the requirements of this 
specification. 

11. Packaging, Mal'king, and Shipping 

ILl The size of the wire, ASTM specifica­
tion, and name or mark of the manufacturer 
shall be marked on a tag securely attached to 
each coil of wire. 

11.2 When specified in the purchase order, 
packaging shall be in accordance with the pro­
cedures in Recommended Practices A 700. 

11.3 For Government Procurement Only­
When specified in the contract or order, and 
for direct procurement by or direct shipment to 
the U.S. government, material shall be pre­
served, packaged, and packed in accordance 
with the requirements of MIL-STD-163. The 
applicable leve'ls shall be as specified in the 



contract. Marking for shipment of'such mate­
rial shall be in accordance with F(ld. Std. No. 
123 for civil agencies and MIL-STD-129 for 
military agencies. 

12. Inspection 

12.1 The inspector. representing the pur­
chaser shall have free entry, at all ti,meswhile 
work on the contract of the purchaser is being 
performed"to all parts of the manufacturer's 
works that Concern the manufacture of the 
material ordered.' The manufacturer shall af­
ford the inspector all reasonable facilities to 
satisfy him that the material is being furnished 
in: acCordanCe' with this speCification. 

12.2 Except.for yield strength, all tests and 
inspection' shall~ be made at the place of man­
ufacture piior to shipment; unless' otherwise 
specified. Such tests shall be so conducted as 
not to interfere unnecessarily with the opera­
tion of the works. 

: 12.3 If the purchaser considers it desirable 
to lietermine compliance with the yield strengt~ 
requirements in 6.1, he may have yield strength 

. TABLE' 1 ,Tension Test Requirements 

.:' . Tensile strength; inia, ksi (MPa) :80 (550) 
Yield strength, min, ksi (MPlf) 70 (485) 

, , ~ed1.!cti()n ,of a,ea, mi!l' percent 30" 

A:FOr material testing over 100 ksi tensile strength, the 
reductiogof area shall be not less than 45. percent. 

TABLE 2 TetisiOli Test Requirements (Material for 
Welded Fabric) 

Tensile strength, min,.ksi (MPa) 
Yii:l.d.st~~~gth, min, ksi (MPiiL: 

. (" , r. '," ,~ 

Size WI'.2Smaller 
and than Size 

. Larger .W 1.2 

75 (517) 70 (483) 
65 (448) '56 (l86) 

:.t'l . '.,! 
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tests made in a recognized laboratory, or 'his 
representative may make the test· at the mill if 
such tests do .D,ot interfere unnecessarily with 
the.mill operations, 

12;4 For Governmenl Procurement Only­
Except as otherWise specified in the contract, 
the contractor is responsible for the perform­
ance of all inspection and test requirements 
spectfie!iherein. EXCept as otherwrse speCified 
iIi'fuecontract, thecontraddr may use his own 
or any other suitabiefacilities for tlieperform'­
ance ' <:if the inspection and test requirements 
specified herein, unless disapproved by the pur~ 
chaser at the tinie of purchase. The purchaser 
shall' have the right t6 perform any of the 
inspeCtions and tests at the same frequency as 
set forth in this specification where' such in­
spections are deeme~ necessary to aS,sure that 
material conforms to' prescribed reqllirementk. 

13.Rejec~ion 

"13~1 MaterialthatshowsinJuribils imperfec­
tions subsequent to its acceptanCe at the man­
ufacturer's works will be rejected, and the man­
ri.fachi'ret shall be Ii6Iified. ,. 

TABl.E '3 'Bend Test Requirements 

. Size Number' 
of Wire 

.wi and smaller 

Larger th~n W7 
. , 

: ".'. 

, ,I'. 

Bend Test 

Bend around a' pin the diameter of 
which. is eq!lal to the diaf!1et~r 
of the specimen .' .' 

Bend aroutid a pin the diame(~r of 
. whicli is equal tei twice'thedi­

ameter' of the, specimen .: 

:"'.; 

, ~, 

_ r ~ 

',"" 



Size Number 

Smaller than ws 
ws to W12, incl 
Over Wl2 to W20 inel 
OverW20 

TABLE 4 Permissible Variation in Wire Diameter 

Nominal Diameter, in. (mm) 

Under 0.2S2 (6.40) 
0.2S2 (6.40) to 0.391 (9.93), inel 
Over 0.391 (9.93) to 0.50S (12.83) inel 
Over O.SOS (12.83) 

Permissible 
Variation plus 
and minus, in. 

(mm) 

0.003 (0.08) 
0.004 (0.10) 
0.006 (O.IS) 
0.008 (0.20) 

The American SOCiety Jor Testing and Materials takes no position respecting the Vlilidity oj any patent rights asserted in 
connection with any item mentioned in this standard. Users oj this standard are expressly advised that determination oJthe validity 
oj any such patent rights, and the risk oj inJringement oj such rights, are entirely their own responsibility. 

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years 
and if not revised, either reapproved or withdrawn. Your comments are invited either Jor revision oj this standard or Jor additional 
standards and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting oJthe 
responsible technical committee, which you may aI/end. If you Jeelthat your comments have not received aJair hearing you should 
make your views known to the ASTM Committee on Standards, 1916 Race St., Philadelphia, Pa. 19103, which will schedule a 
further hearing regarding your comments. Failing satisfaction there, you may appeal to the A STM Board oj Directors. 
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