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: Foreword

This British Standard prepared under the dlrECtan of the i The bond classrfrcatron of two types of deformed bars
Iron and Steel Standards Comniittee, revises and sur.ersedes: deflned in CP 110 Part 1 has been used in this standard

the 1969 edition and reflects the following de““"’pm*’”t-' " The purchaser s test requrrements have been consrderably
srnce that date . % . mod|f|ed R . S
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‘ British Standard Specrf.catmn for

.Cold worked steel i oars for the
relnforcement of concrete

T

. : . I
T

1. Scope |

| .
This British Standard Spelele'- requrrements for roIIed steel
" bars, other than plain round bars, that have been’ cold )
worked to such an extent that therr vield point has been
‘ eliminated, It covers cold worked deformed hlgh yield steel--
y Q bars in grade 460 only. ‘ ’
P NOTE. Where ;.ropemes additional to those specified in lhls
o standard are reguired, these may be agreed between the
manufacturer and the purchaser at the time af enqu ry and order.
, Steel bars complying with all the requirements of this
standard are readily weldable.

Steel bars for use as lifting hooks for reinforced concrete
members are not included in this standard. -

Steel bars produced from re-rof} ted finished products or
from material whose metallurgical history is not known and
fully documented are excluded from this standard.

¥ 2. References

- ‘ The titles of the standards publications referred to in this ‘
: standard are ilsted oh the back cover.
“\
R
3. Deflmt:ons T :
For the ourposes of thlS'Blltlsh Standard the following

defmltrons apply. *‘[

t
e

NS

ey . 3.1 bar. A steel product of anv form of eross section,
i, ’ " as-rolled, including a rod of steel ' .

3.2" cold worked deformed bar A bar whlch has been celd
worked to comply with 1he property requirements of this
standard and conforms to either the' geometrqcal or
oetformance test classrﬂcatlon given'in cIause 14. &

'|.\\

3 3 nominal size. The drameter ofa crrcle with an area .
" equal 1o the effective cross -sectional area of the bar, in
accordance with clauses 5 and 12. . \"\\

3.4 nominal density. The value of 0.007 85 kg/mm per
* metre run, taken for the'purpose of converting a length and
cross- sectronal area of aj’bar to its mass, as descrlbed in
clauses 12 and 13. /2
3.5 yield stress
The stress measured du mg the tensile test when the
‘total extension of the ¢ _Jauge length is 0.43 %.’

3.6 length, A piece of nommally straught bar cut to a
. specified length. f,‘

v

.

A

*Any quantlty of bars of one size and grade, whether i in'
coils or bundles, produced by one manufacturer or
‘ supplier, presented fur exammauon at any one time.’

. '3.‘"—‘ K

PPN

. 3.7 bundle. A numher of Ienqths r'roperly bound together J

1 R I B ‘f. [

3.9 Iongitudmal nn. A uniform contlnuous nb parailel to r“
the axis of the bar hefore wwisting.” . .

3. 10 iransversa rib. Any rlb on rhe surface of the bar other
than a Iongltudlnal rib, .

._-.,

3.11 flash weld. A resrstanre butt Weld in which the k
components are progresswelv advanced towards each other
while the current, confined to localized pomts of contact,
_causes expulsion of moken metal. When welding
temperature is reached, upset force is app!ied. )

Ly}

4. Information to be supplied br/ the purchaser

The purchaser shall give the followmg basic requirements
on the order:

{(a) the number of this British.Standard;
(b} the nomina! size of the bar;
{c) bond classmcatlon'

{d) any additional requuements {see 10. 2.and clauses 1,
11, 16). »

i
il

5. Nominal srze

In checking the nommal size of a bar in accordance with
clauses 3, 6 and 12, the rolling deviation specmed in
clause 13 shall be taken into account

i

6. Preferred sizes . s

6.1 The nommal sizes of bars given in table, 1 are the
preferred 5|zes

Table1 Preferred sizes - -

8 10 12 16 20 25 32 40

v

mm -

Nominal size

by, |
6 2 Where a bar larger than 40 mm is 1o he used the ‘
recommended size is 50 mm. ‘ -

Where a bar smaller than 8 mm is to be used, the’
recommended size IS 6 mm. o

7. Nomlnal Cross- sectlonal area and mass

7.1 The exact values for the nominal cross-sectional area
and mass of individual bars shall be as given in table 2.

2 7. 2 The total cross- sectlonal area and total mass of two or

\I‘ more bars shall be calculated:pro-rata on the basis of the .

. values for an individual bar. Al cross-sectlonal areas :
‘derived from the values in tab!e 2 shall be expressed to
three s:pnlfrcant figures. ;j.’

]
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Table 2. Cross-sectional area and mass

jwominal Cross- Mass par-
size sectional metre run
area -

mm | mm? kg o "
6’ | 2B3 - 0,222 "
8 50.3 0395
1 78.5 0616 ..
12 113.1 0838
16 201 1.579
20 , 314.2 2.466

125 490.9 3.854
32 804.2 6.313
40 1256.6 9.864

50° 19635 15.413

- tThis t_er'lfl'i_ includes both top- and bottom-blown oxygen processes,

N N o )

* Attention is drawn to 6.2,

8. Process of manufacture ‘ .

The steel may be made by any process except that the arr
ar mixed airfoxygen, bottom-blown basic converter S
processes shall not be dsed. In the case of the oxygen- -
processest, the free nitrogen content as determined in
the cast analysis shall not exceed 0.008 %.

9, Chemical composition .
9.1 The chemica! composition of the steel based on cast

analysis shall comply with the requirements gi\.ien' in table 3.

Table 3. Chemical composition of steel :"3
Element % max, '
Carbon 0.25
Sulphur 0.060

Phosphorus 0.060

9.2 The carbon equivalent shall be not greater than 0.42 %

when derived from the following formula:

Mn Cr+ V+Mo+Cu+Nr
5 ' 15

Carbon equivalent value = C +

where
C  is the percentage carbon content o
Mn  is the percentage manganese content

Cr s the percentage chromium contént N

V  is the percentage vanadium ¢ontent

Ma  is the percentage molybdenum content )
Cu is the percentage coppér content Lo
Ni . is the percentage nickel content,

10. Quality Y

10.1 All bars shall be free from harmful defects which can

be shown to adversely affect the mechanical properties of
the stee! specified in thrs standard., =

10.2 Lengths of bars may contain flash welds unless the
purchaser states that he has a particular application from
which welds shall be excluded.

T A o S

ny

'

11. Weldabhility

All reinforcing steels supplied in accordance W|th this.

standard are readily weldable, provided that the

N reqmrements of BS 5135 and the manufacturer s

recommendations are ohserved .

W

12. Effective cross- sectional area of deformed bars,

‘ 12,1 For bars where the conftguratlon |s\tueh that, by

visual inspection, the cross-sectional area i substantlally
uniform along the !ength of the bar, the effec"ve crass.
sectional area shall be the gross cross-sectional area

" determined by weighing and measuring to a-precision of .,
. 0.5 % a length of not less than 0.5 m when: -

Gross cross-sectional area {in mm?)
= effective cross-sectional area -

‘ " . ‘

“D00785L

. where L,

M is the mass of the bar {in kg) ‘ iy
L is the length of the bar‘ {in m),

12.2 For a bar where the cross-sectional area varies along:
its length, a sample not less than 0.5 m shall be weighed (M}
and measured to a precision of £ 0.5 % in the as-rolled
condition, and after the transverse ribs have heen re""loved
it shall be reweighed (M "}

12.2. 1 Whefe the difference between the two mazsses
(M —M') is less than 3 % of M’ the effective cross-sectional
area shall be obtatned as in 12.1. e

12.2.2 Where the difference between the two ntaeses ‘

(M —M") is equal to ar greater than 3 %, the effectwe .

Cross- sccttonal area {in mm* } shaH be taken as:

1.03 M’ . . ;
0.00785L .- L e
where ‘ /_/,' - S
oM’ s the' mass of the bar w=rh transve"ie ’le rernoved

-{in ka);’ - :

‘ n o
L isthe Iength of the\har (inm).. . . . o
\
12.2.3 For routine test purposes a nominal ratio of ‘
effective to gross cross-sectional area of bars covered -
bv 12.2.2 'shall be stated and used by the'manufacturer.

n

. 13 Dewattons over and under drmensmns and

nominal rzass . . T W
13.1 Nominal densny. For the purposes of checklnq

:. deviations the nominal densrty of steel shalf be used

{see 3.4}.

13.2 Specified [engths. i bars are speclfled 10 be cut to
certain lengths, each bar shall be cut within deviations of
+ 25 mm on the specified length, Where minimum lengths
are specified, the deviations shall be +50 mm and =0 mm
and where maximum Iengths are specified, the deviations
shall be —50 mm and +0 mm." ‘ :

13.3. No‘mnal mass. Unless otherwrse agreed between the
manufacturer and .the purchaser the deviations on nominal
mass shall be, as given in table 4. For bars where the
effoctive cross-s;ctlonal area is determined by 12.2.2, the

“nominal mass per metre run shali equate to the gross mass.
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N~ Table 4. Deviations over and under nominal mass 15. Routine inspection and testing G
' Ly \ - - S ond R * All material shall be subject to routlne inspection and e
N'nmma.l size Deviations ever and un er the "'tesllng by the manufacthrer or the supplier in accordance . .
nominal mass per metra run .
— with this standard, and a record of the consecutive test
“ 1 Batch Individual bar . - results of material complymg with the requiremems of this
. " . standard shall be kept by the manufacturer or.the suppl:er
; mm % % in a form similar to that shown in appendix B.
K 6 ‘ x5 -9 ' The records shall be availahle for inspaction by the
. purchaser or his representative for a period of zix years i
8 and 10 4 - G% ‘ from date of delivery, - :
12 and over +2 —a% . 16. Certlflcate of routine. test:mg & .
y —3 il ‘ . 16.1 Upon requesl from a user, the manufaclurcr or the
L 5 oo . L B “supplier shall 1ssue a corufncate of ! routme.:wsnn statin £\
13.4 Deviations on cross-sectional dimensions. The PP 9 g A o
deviation of any dimension, other than those of'ribs ‘ {a) that the material suppl:ed complics with the require-
from the specified shape of a bar shall not exceud 8 ments of and has been tested at the frequency specitied
of the principai nominal dimensions, ! : i this standard; - g

;l (1) the address at which the record of test resu[ts is

2 14. Bond classification of deformed bars 4, available for inspection.

b ;16.2 n the case of matenal delivered to a sup-:her the

14.1 General. Deformed bars shall be classified as type 1 or
€ Y . r sh II Ssue a ¢ ineg; tr'stm statin
: - type 2 from the results of the bond performiince tests manufaclure all ertificate of’ rout g stating: &
described in appendix A or by reference, if the shapes are ~ la) the cast analysis of the bars supplied;
o applicable, to the qeometrical classification in 14.3. " (b} the carbon equivalent value; .
14.2 Performance test classification, The performance tests (c) the results ol the tensile, bend and rebend tests on
shall be eonducted hy an approved testing authority. The samples taken from the material; the tensile test results ‘
’— classification shall be establishud as final,.and thereafter the shall include the cross-sectional area. .
classification of the type of bar which passes the tests shall ‘{d) the rolled-on milt mark for the materials supplied.’ A -
be by reference to the geometrical description stated on the . 17...Selection of the test samples ' *
test certificate. For the specified tests, samples shall be GOO mm long or
o 14.3 Geometrical classification . ) 20 times the nominal size, whichever is the greater.
14.3.1 The geomettical classifications of delormed bars ,Sjamples. shall be selected from each baten at a frequency of
v that determine the performance test reference levels: .or Tot. Jess than one per X tonnes or part thereof, wher s x has
- both this standard and BS 1449 are as follows, . . the ualue given in table 5, p:owdul that, il a batch comprises

Type 1. A plain square twisted bar or a plain chamfered »  Dars from morzithan one cast, al least oo test sample shall
square twisted bar, each with a pitch of twist not greater ~ be selected to represent each cast. Sampias for the bend and

than 14 times the nominal size of the bar. - rebend tests shali not be selected from Lh(.' same har.
K Type 2. A bar wnh transverse ribs with a substantially . Table 5, Frequency of tensile, bend anrl rebend .
‘uniform spacing not greater than 0.8 ¢ (and continuous testing = . B
p helical ribs where present), having a mean area of ribs . I e . - A
- L {per unit length} above the core of the bar projected on.; Nominal size | Valua of x {quantity of material in tonnes}
. a plane normal tp the axis of the bar not less than . -+ of bar " . P
. ‘ 0,15 ¢ mm* /mm where ¢ is the nominal bar size. far tensile test | for bend tast for rehend test
_ Any deformed bhar, the surface of which is so shaped that mm- e e .
: t lassification which shatl R
. it complies with the geemetrical classification { under 10 o5 | 50 50
be regarded as the: mlnlmum reguirement}, shall be deemed ; o
to be of that type. ,, o . \ 10to 16 3k 70 Y 70
14,3.2 For the purpose of.checking comphance with the=. 20t032 145 - 1 80 - . ]790
geometrical classifications the average helgh\ of transverse over32 °~ | 6B W 110 110
ribs in a length of the bar equal to at least 10 times the .
nominal size shall be taken as the mean of measurements = - 18. Preparation of test pieces
from the centre and quarter points of'the overzll length of 18,1 . The tensile, bend and rebend tests shall normally be
3 each rib. : : carried out on straight bars in the' cold worked condition
14.3.3 The average spacing of transverse ribs shall be without machining, A
‘ determined by dividing a3 measured length of bar equal to 18.2 “At the option of the manufacturer oe suppliéer, Yesk Sup phis
. ~atleast 10 times the nominal size by the number of spaces maybe subjected to a mmperalure of up to 100 °C for a period
N . between ribs on one side of the bar. The measured length of not more than 2 h, provnded that lhe tensile, bend and
' of the bar shall be the distance from the centre of.one rib rebend test samples are ¢ treated and the fact is recorded
. to the centre of another rib on the same side of the bar, on the test sheets and certificates. No other torm of heat
- ™ measured parallel to the axis of the bar. ‘ treatment is permussublr
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! © 19.1 The tensile strength, yleid stress and elongation of i 20'2_ The steel sha!l be considered to comply with the

' the steel shall be determined genesally in accordance with specified c_:haracrerlsuc strengths in tabie 7 provided that,
BS 18 : Part 2 but, without exception, a recognlzed o ‘ for.each Slze angi?type of bar:

{ 5 extensometer shall be used. b RN {a} not more than two test results of yield stress in any i
The strain rate when approaching the YIEld stress shall: 40 cc.nsecutw_e_tesis on the [naterial supplied are less B
than the specified characteristic strength; ‘.

correspond to a rate of !oadlng not exceezi ng 10 ‘Wmm
per second. ‘ . i {b) no test results on material suppliedare less than 23 %

| For routine testing, the yield stress shall be the stress b . of the specified characteristic strengt; y
derived froim the load on the specimen corresponding  _ { When'a new type or size of bar is introduced, item {a}
to an increase measured by the extensometer of 0.43% P above shall apply to any number of tests until the flrst 40 ;
l 'total strain on any convenient gauge length.’ "~ ot have Béen accumulatpd o ’
.. 'When the vield stress result is in doubt or dispute, the yleld R L o ;

' 21. Tensite propertles -

. stress shall be determined by the use of an averaging
A extensometer”. The accurate functioning of the average

extensometer shall be proved by cycling the Ioad to half the ~ The specified characteristic strength and elonganon of the
: _nommal characteristic strerigth at the commencement of - steel shall be as given in table 7. ..r,
v the test.’ | - The tensile strength of the steel shaII cr‘mply thh one of
" 'For elongation values the test results are regarded as valid, the following two requnrements CT

irrespective of thaposition of the tracture, provided that {(a) the tensile strength shall be at least 10 % greater than
the minimum elongation specified has been obtained. the actual yield stress measured in the tensile test, or

) " Where the minimum elongation specified is not obtained, ‘ (b) 1t . SR ‘
the results of the test <hall be discarded and the test A the tensile strength shall be between 5 % and 10 %

ta

considered invalid if the distance between the fracture and greater than the actual yield stress measured in the !
the nearer gauge mark§ is less than |/‘3 of the gauge length tensnle test. ln this case, the actual “yield stress shall be

and if the relevant end of the gauge length used for i
assessing the elongation is 2d or closer to the face of the

testing machine grips, where d is the diameter of the test

not Iess thaﬂ460(2 1 - A) Nlmm where A is the ratio
of the measured tensile strength tu the actual vyield stress
sting ~ and 8 = 460 for bars of nominal size 8 mm to 16 mm or
piece. , : 425 for bars of nominal size over 16 mm. |

Table 6. Percentage total of strain / ‘ " Table7. Tensile properties - A . B

Specified characteristic Percenta al ' " ! Nominal size Spacified Minimum elongation *
. strength strai . ofbar ~gharactaristic | on gauge length L
_/_3,} - g — : : " z) strength (see nota) o
N/mm~ : i - S sl
460 0.43 TABLE ‘ ey N/mm? % T b
2 - DELETED I T .
42 0.41 ETE .0, Allsizes .| 460 12 . : : é
. E il . ! :
19.2 The stresses shall be calculated using the cross- ’ © NOTE.L, =565/5, R F S R B
sectional area of the bar tested. For all bars, the effactive | where . ‘ U
cross-sectional area shall be determined by weighing as in ! Ly is the gauge lenglh of the test piace; , Ny =
clause 12, . : by .S‘D is the original cross-sectional area of thu test ple(.e. ‘

1
20. Specified characteristic strength

20.1 The specified characteristic strength of bars complylng
with the requirements of this standard is given in table 7. - ‘ S :
& [ is based on either not more than 5 % of the ‘yield stress’ | - g T 4
stress test results falling lower than the values in table 7 {as :
in 20.2) or, where appllcable there being no test results
A below the ?neld stress defined in t.'ause 21 (b)

.;‘\-.__ -t _ -
- __j_\\ ) ‘ o o

3

‘* A suitable nveragmg extensumeler wh:ch will gwc at leasl |v5 3 ‘ : i
readings at opposite polnls or lhree readings at 120° ona mml;'ﬂuﬂ‘l -

gauge length of 100 mm.’ o : - Wi

¢ As delingd in BS 2094 ; Part 2. ) iy

convenient, throughout their length and that a gauge Iungth he selected that is as nearly symmetrical . . .
the fracture as possible, ard is clear of the machine grips.’ =~ !

s . . . N . . . . ' ) - )
' it . ‘gt is recommended that test picces be lightly scribed at one-diameter or 10 mm centres, whichever is mogé . o
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