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BS 4449 : 1988

Foreword

This British Standard has been prepared under the direction
of the Iron and Steel Standards Committee and is a revision
of BS 4449 : 1978 incorporating the requirements of

BS 4461 : 1978. Both standards are withdrawn.

This document has been produced to provide a single
product standard for carbon steel bars for the reinforce-
ment of concrete and the opportunity has been taken to
revise the text to reflect developments in steelmaking and
processing practices. The standard applies equally to hot
rolled and cold worked steel bars.

Fatigue requirements have been included for the first time.

Certification requirements have been included to align with
Euronorm 80 ‘Reinforcing steel (not for pre-stressing).
Technical delivery conditions’. These provide separate
testing regimes for manufacturers covered by a certification
scheme and those not covered by a certification scheme.

Information to be supplied by the purchaser is given in
appendix G.

Product testing and certification. Attention is drawn to the
provision in this British Standard of a facility for third

party certification of product conformity with this British
Standard based on testing and continuous product
surveillance coupled with assessment of a supplier’s quality
systems against BS 5750 : Part 2 : 1987.

Enquiries as to the availability of third party certification
schemes and of competent test laboratories will be forwarded
by BS! to the Association of Certification Bodies. If a third
party certification scheme does not already exist, users should
consider approaching an appropriate body from the list of
Association members.

Compliance with a British Standard does not of itself

confer immunity from legal obligations.
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BS 4449 : 1988

Specification

1 Scope

This British Standard specifies requirements for weldable
steel bars for the reinforcement of concrete. It covers plain
round steel bars in grade 250 and deformed high yield steel
bars in grade 460.

The weldability requirements for both grades of steel are
specified in terms of the carbon equivalent value.

Appendix C includes a testing facility for material covered
by a third party product certification scheme and a testing
facility for material not covered by a third party product
certification scheme.

Steel bars for use as lifting hooks are not included in this
standard.

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

NOTE 1. Flash welds in lengths of bar are permissible. However,

for some purposes, purchasers may require bars without flash welds.
If so this information should be supplied to the manufacturer (see
appendix G).

NOTE 2. All steeis complying with this British Standard are of
weldable quality. Welding procedures and consumables appropriate
to the particular grade and quality should be used.

NOTE 3. A British Standard for welding steel reinforcement is in
preparation.

NOTE 4. The titles of publications referred to in this standard are
listed on page 13.

2 Definitions

For the purposes of this British Standard the foilowing
definitions apply.

2.1 bar. A steel product of plain round or deformed cross
section.

2.2 hot rolled deformed bar. A bar which has been so
shaped during hot rolling that it complies with either the
geometrical or performance test classification given in
clause 8.

2.3 cold worked deformed bar. A bar which has been cold
worked to comply with the property requirements of this
standard and complies with either the geometrical or
performance test classification given in clause 8.

2.4 nominal size. The diameter of a circle with an area
equal to the effective cross-sectional area of the bar.
NOTE. See clause 3 and appendix A.

2.5 vyield stress. The stress measured during the tensile
test when the total extension of the gauge length is that
specified for the grade.

2.6 coil. A continuous as-rolled bar in the form of a coil.

2.7 length. A piece of nominally straight bar cut to a
specified length.

2.8 bundle. Two or more coils or a number of lengths
properly bound together.

2.9 batch. Any quantity of bars of one size and grade,
whether in coils or bundles, produced by one manufacturer
or supplier, presented for examination at any one time.

2.10 longitudinal rib. A uniform continuous protrusion
parallel to the axis of the bar, before twisting in the case
of cold worked bars.

2.11 transverse rib. Any rib on the surface of the bar
other than a longitudinal rib.

2.12 flash weld. Resistance butt weld in which the
components are progressively advanced towards each other
while the current, confined to localized points of contact,
causes expulsion of molten metal. When welding tempera-
ture is reached, upset force is applied.

2.13 manufacturer. An organization that produces
reinforcing steel including steelmakers, re-rollers and cold
workers (twisting or drawing).

2.14 supplier. Any organization supplying reinforcing steel
to an end user.

NOTE. The product may be supplied in lengths or coil or fabricated
in accordance with BS 4466.

2.15 characteristic strength. That value of the yield stress
below which fall not more than 5 % of the test results.

3 Sizes

3.1 Range

The range of nominal sizes of bars in both grades shall be
from 6 mm to 50 mm.
NOTE. The preferred nominal sizes of bars are given in table 1.

Table 1. Preferred nominal sizes

Grade Nominal size
mm
250 8,10,12,16
460 8,10,12, 16, 20, 25, 32, 40

NOTE 1. If a bar smaller than 8 mm is required,
the recommended size is 6 mm.

NOTE 2. If a bar larger than 40 mm is required,
the recommended size is 50 mm.

3.2 Tolerance

The deviation of any cross-sectional dimension, other than
those of ribs, from its nominal size, shall not exceed 8 %.
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4 Cross-sectional area and mass

The cross-sectional area and mass of the bars shall be
calculated on the basis that these steels have a mass of
0.00785 kg/mm? per metre run.

The values for the nominal cross-sectional area shall be as
given in table 2. The mass of individual bars shall be as
given in table 2, subject to the tolerances given in table 3.

For bars where the effective cross-sectional area is deter-
mined as in A.2.2, the nominal mass per metre run shall
equate to the gross mass per metre run.

The total cross-sectional area and total mass of two or
more bars shall be calculated pro-rata on the basis of the
values for an individual bar. All cross-sectional areas derived
from the values in table 2 shall be expressed to three
significant figures.

Table 2. Cross-sectional area and mass
Nominal size Cross-sectional Mass per metre run
area
2

mm mm kg

6" 28.3 0.222

8 50.3 0.395
10 785 0.616
12 1131 0.888
16 2011 1.679
20 314.2 2.466
25 490.9 3.854
32 804.2 6.313
40 1256.6 9.864
50* 1963.5 15.413
*These are non-preferred sizes.

Table 3. Tolerance on mass

T

Nominal size Tolerance on mass per metre run
mm %
6 +9
8 and 10 +65
12andover | £45
5 Length

Each bar shall be cut to £ 25 mm of the length specified
by the purchaser.

Where a minimum length is requested it shall be subject to
+50
-0

Where a maximum 'zngth is requested it shall be subject

to a tolerance of igo mm.

a tolerance of mm.
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6 Steelmaking process

The steel shalt be made by refining molten iron in a
top-blown basic oxygen converter or by melting in a
basic-lined electric arc furnace.

7 Chemical composition

7.1 Cast analysis

The chemica! composition of the steel based on cast
analysis shall be in accordance with table 4.

The two grades shall have a carbon equivalent value,
based on cast analysis, not exceeding the maximum values
given in table 5.

The following formula shall be used to calculate the carbon
equivalent value where the individual values are calculated
as percentages.
Mn Cr+Mo+V Ni+ Cu
— + +
5 15
In cases of dispute the appropriate methods of test given
in BS 6200 : Part 3 or Handbook 19 shall be used.

C+

Table 4. Chemical composition of steel grades:
cast analysis

Element Grade 250 Grade 460
% max % max
Carbon 0.25 0.25
Sulphur 0.060 0.050
Phosphorus | 0.060 0.050
Nitrogen 0.012 0.012

NOTE 1. The maximum value for nitrogen does not apply
if the chemical composition shows a minimum aluminium
content of 0.020 % or if sufficient other nitrogen binding
elements are present.

NOTE 2. Nitrogen is not normally quoted on a release
certificate.

Table 5. Maximum carbon equivalent values:
cast analysis

Grade Maximum carbon equivalent value
%

250 0.42

460 0.51

7.2 Product analysis and permitted deviations

7.2.1 The product analysis may vary from the cast analysis
due to heterogeneity arising during casting and solidifica-
tion. The maximum deviations on product analysis from

the values specified for cast analys'ﬂsee tabkﬁil and .E)
shall be as given in table € ocu ents
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