
© STANDARDS MALAYSIA 2007 - All rights reserved 

MS ISO 16020:2007 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STEEL FOR THE REINFORCEMENT AND 
PRESTRESSING OF CONCRETE - 
VOCABULARY  
(ISO 16020:2005, IDT)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ICS:  01.040.77; 77.140.15 
 
Descriptors:  terms, steel, reinforcing, prestressing 
 
 
 
 

© Copyright 2007 
 
DEPARTMENT OF STANDARDS MALAYSIA 
 

MALAYSIAN 
STANDARD



© STANDARDS MALAYSIA 2007 - All rights reserved 

DEVELOPMENT OF MALAYSIAN STANDARDS 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 

standardisation and accreditation body. 

 

The main function of the Department is to foster and promote standards, 

standardisation and accreditation as a means of advancing the national economy, 

promoting industrial efficiency and development, benefiting the health and safety of 

the public, protecting the consumers, facilitating domestic and international trade and 

furthering international cooperation in relation to standards and standardisation. 

 

Malaysian Standards are developed through consensus by committees which 

comprise of balanced representation of producers, users, consumers and others with 

relevant interests, as may be appropriate to the subject in hand. To the greatest 

extent possible, Malaysian Standards are aligned to or are adoption of international 

standards. Approval of a standard as a Malaysian Standard is governed by the 

Standards of Malaysia Act 1996 (Act 549). Malaysian Standards are reviewed 

periodically. The use of Malaysian Standards is voluntary except in so far as they are 

made mandatory by regulatory authorities by means of regulations, local by-laws or 

any other similar ways. 

 

The Department of Standards appoints SIRIM Berhad as the agent to develop 

Malaysian Standards. The Department also appoints SIRIM Berhad as the agent for 

distribution and sale of Malaysian Standards. 

 
For further information on Malaysian Standards, please contact: 
 
Department of Standards Malaysia OR SIRIM Berhad 
Century Square, Level 1 & 2 (Company No. 367474 - V) 
Block 2300, Jalan Usahawan  1, Persiaran Dato’ Menteri 
63000 Cyberjaya, Selangor  P.O. Box 7035, Section 2 
MALAYSIA  40911 Shah Alam 
  Selangor D.E. 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8318 1455  Fax: 60 3 5510 8095 
 
http://www.standardsmalaysia.gov.my     http://www.sirim.my  
 
E-mail: central@standardsmalaysia.gov.my



MS ISO 16020:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved i

 
 
 
 

CONTENTS 
 
 

Page 
 
Committee representation…………………………………………………………… .......... .... ii 
 
National foreword……………………………………………………………... ........ …………. iii 
 
Foreword ...............................................................................................................................  iv 
 
0 Introduction ..............................................................................................................  1 
 
1 Scope .......................................................................................................................  1 
 
2 Terms and definitions...............................................................................................  1 
2.1 Types of reinforcing and prestressing steel .............................................................  1 
2.2 Geometrical features................................................................................................  4 
2.3 Mechanical properties..............................................................................................  6 
2.4 Miscellaneous ..........................................................................................................  8 
 
 
Annex A Illustration of manufacturing processes for reinforcing steel..................................  11 
 
 
Bibliography ..........................................................................................................................  12 
 
 
Symbols list ...........................................................................................................................  13 
 
 
Alphabetical index.................................................................................................................  14 
 
 
 



MS ISO 16020:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved ii 

 
 
 
 

Committee representation 
 
The Iron and Steel Industry Standards Committee (ISC P) under whose authority this Malaysian Standard was 
developed, comprises representatives from the following organisations: 
 
Association of Marine Industries of Malaysia 
Department of Standards Malaysia 
Federation of Malaysian Manufacturers 
IKRAM QA Services Sdn Bhd 
Institute of Materials Malaysia 
Jabatan Kerja Raya Malaysia 
Malaysian Industrial Development Authority 
Malaysian Institute of Architects 
Malaysian Iron and Steel Industry Federation 
Master Builders Association of Malaysia 
Ministry of International Trade and Industry 
National Centre for Machinery and Equipment Technology 
Pertubuhan Arkitek Malaysia 
SIRIM Berhad 
SIRIM QAS International Sdn Bhd 
Universiti Malaya 
Universiti Sains Malaysia 
Universiti Teknologi Malaysia 
 
 
The Technical Committee on Testing, Sampling and Terminology of Iron and Steel which developed this Malaysian 
Standard consists of representatives from the following organisations: 
 
Amsteel Mills Sdn Bhd  
 
Ann Joo Steel Bhd 
 
Antara Steel Mills Sdn Bhd 
 
Association of Consulting Engineers Malaysia 
 
DEREKA Structures Consultants 

 
Hicom Engineering Sdn Bhd 
 
IKRAM QA Services Sdn Bhd 
 
Jabatan Kerja Raya Malaysia 
 
Megasteel Sdn Bhd 
 
Metallurgical Consultancy & Services Sdn Bhd 

 
Ministry of International Trade and Industry 

 
SIRIM Berhad (Secretariat) 
 
SIRIM QAS International Sdn Bhd (Chemical Testing Section) 
 
Universiti Kebangsaan Malaysia 
 
Universiti Malaysia Perlis 
 
 
 

 
 
 
 
 



MS ISO 16020:2007 

© STANDARDS MALAYSIA 2007 - All rights reserved iii

 
 
 
 

NATIONAL FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Testing, Sampling 
and Terminology of Iron and Steel under the authority of the Iron and Steel Industry 
Standards Committee (ISC P). 
 
This Malaysian Standard identical with ISO 16020:2005, Steel for the reinforcement and 
prestressing of concrete – Vocabulary, published by the International Organization for 
Standardization (ISO) with the following modifications:  
 
a) in the source text  “this International Standard” has been replaced by “this Malaysian 

Standard”;  
 
b) the comma which is used as decimal sign (if any), has been replaced by the decimal 

point; and 
 
c) the basis ISO 16020:2005 is printed in English and French languages. However, only 

the English version is retained for this Malaysian Standard.  
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE.  IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure 
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International 
Standard or is identical in technical content and structure although it may contain the minimal editorial changes 
specified in clause 4.2 of ISO/IEC Guide 21-1. 
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FOREWORD 
 
 
ISO (the International Organization for Standardization) is a worldwide federation of national 
standards bodies (ISO member bodies). The work of preparing International Standards is 
normally carried out through ISO technical committies. Each member body interested in a 
subjected for which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental and non-
governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical 
standardization. 
 
International Standards are drafted in accordance with the rules given in the ISO/IEC 
Directives, Part 2. 
 
The main task of technical committees is to prepare International Standards. Draft 
International Standards adopted by the Technical committees are circulated to the member 
bodies for voting. Publication as an International Standard requires approval by at least 75 % 
of the member bodies casting a vote. 
 
Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights. ISO shall not be held responsible for identifying any or all such patent 
rights. 
 
ISO 16020 was prepared by Technical Committee ISO/TC 17, Steel, Subcommittee SC 16, 
Steels for the reinforcement and prestressing of concrete. 
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STEEL FOR THE REINFORCEMENT AND PRESTRESSING OF 
CONCRETE - VOCABULARY 

 
 

0. Introduction 
 
 
The purpose of this Malaysia Standard is to promote the use of common terms in the field of 
steel for reinforcing and prestressing. 
 
The terms and definitions reflect current practice. However, since the coiled hot-rolled ribbed 
reinforcing steels have come into the market there has been a lack of consistency in the use 
of some terms. This applies to wire and bar in particular, and it is hoped that this Malaysian 
Standard will help to establish a more consistent use of these terms. 
 
Annex A gives a schematic illustration of the production of reinforcing steel. 
 

1. Scope 
 
This Malaysian Standard defines terms and symbols to be used in the field of reinforcing and 
prestressing steel for concrete. 
 
 

2. Terms and definitions 
 
2.1  Types of reinforcing and prestressing steel 
 
2.1.1  Prestressing steel 
 
Wire, bar or strand used in a tensioned state to improve the tensile capacity of structural 
concrete members. 
 
2.1.2  Reinforcing steel 
 
Wire or bar used in its untensioned state to improve the tensile or compressive capacity of 
structural concrete members. 
 
2.1.3  Bar 
 
Product supplied in straight lengths, its cross-section being generally circular, sometimes 
square with rounded corners. 
 
2.1.3.1  Hot rolled bar 
 
Bar which has been produced from billets by hot-rolling, either directly in straight lengths or 
coiled and straightened, but not cold-worked in other ways. 
 
NOTE. The term includes micro-alloyed bars, and quenched and self tempered bars.  
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2.1.3.2  Cold-reduced bar 
 
Wire (2.1.6) supplied in straight lengths. 
 
NOTES: 
 
1.  Cold-reduced is a common term for cold-drawn and cold-rolled. 
 
2.  Cold working is common term for cold-reducing, stretching and any kind of coiling or decoiling. 

 
2.1.3.3  Stretched bar 
 
Stretched reinforcing steel (2.1.5) supplied in straight lengths. 
 
2.1.4  Rod 
 
Product which has been wound into coils directly after hot-rolling and possibly recoiled, but 
not cold-worked in other ways. 
 
NOTE.  Rod may have a plain, ribbed or indented surface. Plain rod is often referred to as wire rod. 

 
2.1.4.1  Recoiled rod 
 
Rod (2.1.4) which has been rewound into another, subsequent coil. 
 
2.1.5  Stretched reinforcing steel 
 
Reinforcing steel (2.1.2) which has been moderately stretched in cold condition with no 
significant reduction in size. 
 
NOTE.  The term applies to the product in form of coils or bars. 

 
2.1.6  Wire 
 
Cold-reduced product generally of constant cross-section throughout its length, the 
dimensions of the section being small compared with the length and in which cold-reducing is 
accomplished by drawing wire rod through one or more reducing dies, or by passing under 
pressure between rolls, and recoiling the cold-reduced product. 
 
NOTES: 
 
1.  The cross-section is generally circular but sometimes square with rounded corners. 
 
2.  Modified from equipment to MS ISO 6929:1987. 
 
3.  The term “wire” also applies to the decoiled product. 
 
4.  In the coiled condition after cold-reducing, but before any further treatment, the wire is called a mill coil wire. 

 
2.1.6.1  Stress-relieved wire 
 
Wire to be used as prestressing steel and which has been subjected to one of the following 
treatments in a continuous linear manner: 
 
a) The wire passes through a sequence of rolls, inducing flexure followed by a short-term 

heat treatment. 
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b) The wire is given a short-term heat treatment under plastic deformation (under conditions 

of longitudinal strain). 
 
c) The wire is heated and held at temperature generally below the transformation range 

followed by slow cooling for the purpose of relieving internal stresses. 
 
NOTE.  These treatments improve certain mechanical properties and relaxation characteristics, method b) giving 
lower stress relaxation (i.e. stabilised wire). 

 
2.1.6.2  Quenched and tempered wire (bar) 
 
Wire (bar) to be used as prestressing steel and which has been heated to a high temperature, 
rapidly cooled to produce a martensitic structure and then tempered at a suitable 
temperature. 
 
NOTE.  The surface of the quenched and tempered wire (bar) may be covered by a thin film of scale. The wire (bar) 
may be plain, ribbed, grooved or indented. 

 
2.1.7  Coil 
 
Single length of reinforcing or prestressing steel wound in concentric rings. 
 
NOTE.  In the case of prestressing strands, the coil may be called a reel. 

 
2.1.8  Strand 
 
Prestressing steel consisting of two or more wires spun together in a helical form. 
 
2.1.9  Lattice girder 
 
Two or three dimensional steel components comprising an upper chord, a lower chord and 
continuous or discontinuous diagonals which are welded or mechanically assembled to the 
chords. 
 
2.1.10  Welded fabric 
 
Geometrical arrangement of longitudinal and transerve wire or bars that are arranged 
substantially at right angles to each other and welded together for force transfer at all points 
of intersection. 
 
NOTE. The terms “welded wire reinforcement” or “mesh” are also used in some countries. 

 
2.1.10.1  Stock fabric 
 
Welded fabric available from stock, manufactured according to manufacturer’s specifications. 
 
2.1.10.2  Special fabric 
 
Welded fabric manufactured according to user’s specific requirements. 
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2.2  Geometrical features 
 
NOTES: 
 
1.  The definitions for the geometrical features of wires or bars are equally valid for rods or for stretched reinforcing 
steel. 
 
2.  Most of the geometrical features are more closely explained by their quantitative determination in ISO 15630. 

 
2.2.1  Length of fabric 
 
Longer side of the welded fabric, irrespective of the manufacturing direction. 
 
2.2.2  Width of fabric 
 
Shorter side of the welded fabric, irrespective of the manufacturing direction. 
 
2.2.3  Spacing 
 
Centre-to-centre distance of wires or bars in a welded fabric. 
 
NOTE.  For twin wire fabric, the spacing is measured between the lines of contact of the adjacent wires or bars. 

 
2.2.4  Overhang 
 
<in a welded fabric> length of longitudinal or transverse wires or bars beyond the centre of 
the outer crossing wire or bar. 
 
NOTE.  For twin wire fabric, the overhang is measured from the line of contact of the adjacent wire or bars. 

 
2.2.5  Core  
 
That part of the cross section of a wire or bar containing neither ribs nor indentations. 
 
2.2.6  Lay length  
 
Pitch or axial length of one complete turn of the helix formed by a single wire in a strand. 
 
2.2.7  Rib 
 
Protuberance on a wire or bar. 
 
2.2.7.1  Longitudinal rib 
 
Uniform continuous rib parallel to the axis of the wire or bar. 
 
2.2.7.2  Transverse rib 
 
Rib at an angle, either perpendicular or oblique, to the longitudinal axis of the wire or bar. 
 
NOTE.  The term “deformation” is used to denote transverse rib in some countries. 
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2.2.8  Transverse rib inclination β 
 
Angle between the rib and the longitudinal axis to the wire or bar. 
 

2.2.9  Transverse rib flank inclination α 

 
Angle between the flank of a transverse rib and the core surface of a bar or wire measured 
perpendicular to the longitudinal axis of the wire or bar. 
 
2.2.10  Rib spacing c 
 
Distance between the centres of two consecutive transverse ribs measured parallel to the 
axis of the wire or bar. 
 
2.2.11  Relative rib area fR 
 
Area of the projections of all transverse ribs within a defined length on a plane perpendicular 
to the longitudinal axis of the wire or bar, divided by this length and the nominal 
circumference. 
 
2.1.12  Rib height a 
 
Distance from one point on the rib to the surface of the core, to be measured normal to the 
axis of a wire or bar. 
 

2.2.12.1  Maximum rib height maxa  

 
Distance from the highest point on the rib to the surface of the core, to be measured normal to 
the axis of wire or bar. 
 

2.2.13  Ribless or indentationless perimeter Σei 
 
Sum of the distances on the surface of the core between the ends of the transverse ribs or 
indentations of adjacent rows measured as the projection on a plane perpendicular to the wire 
or bar axis. 
 
2.2.14  Indentation 
 
Regular imprint on the surface of a wire or bar. 
 
2.2.15  Nominal cross-sectional area 
 
The cross-sectional area equivalent to the area of a circular plain wire or bar of the nominal 
diameter. 
 

2.2.16  Nominal diameter d   

 
Quantity used as designation and reference for the size of a wire or bar. 
 
NOTE.  Size tolerances are normally specified by tolerances on the mass of a test piece divided by its length. 
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2.2.17  Twin wire (bars) 
 
Two wires (bars) of the same type and size placed adjacently in a welded fabric in contact 
with each other as a pair. 
 
2.2.18  Crimped wire 
 
Wire which has regular deformation of the wire axis in either a single plane or in a helical form 
produced by a mechanical process. 
 
2.2.19  Plain wire 
 
Wire with a surface as obtained in the drawing die where the wire has a constant nominal 
cross-section and does not show periodical irregularities along the length in either the surface 
or axis. 
 
2.2.20  Ribbed wire (bar) 
 
Wire (bar) whose surface has transversal ribs at regular intervals along the length. 
 
2.2.21  Indented wire (bar) 
 
Wire (bar) whose surface has indentations at regular intervals along the length. 
 
2.2.22  Grooved wire 
 
Wire whose surface has continuous helical grooves along the length. 
 
2.2.23  Longitudinal wire (bar) 
 
Reinforcing wire (bar) in the manufacturing direction of a welded fabric. 
 
2.2.24  Transverse wire (bar) 
 
Reinforcing wire (bar) perpendicular to the manufacturing direction of a welded fabric. 
 
2.3  Mechanical properties 
 

2.3.1  Upper yield strength eHR  

 
Value of stress at the moment when the first decrease in force is observed in a tensile test on 
a material which exhibits a yield phenomenon. 
 
NOTE.  Adapted from MS ISO 6892:2002. 

 

2.3.2  Non-proportional extension proof strength pR  

 
Stress at which a non-proportional extension is equal to a specified percentage of the 
extensometer gauge length where the symbol used is followed by a suffix giving the 

prescribed percentage, for example: pR 0.2 [MS ISO 6892:2002]. 
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2.3.3  Tensile strength mR  

 
Stress corresponding to the maximum force [MS ISO 6892:2002]. 
 

2.3.4  Maximum force mF  

 
The greatest force that the test piece withstands during a tensile test once the yield point has 
been passed; <for materials without a yield point> the maximum value during the test. 
 
NOTE.  Adapted from MS ISO 6892:2002. 

 

2.3.5  Percentage total elongation at maximum force gtA  

 
Increase in the gauge length of the test piece at maximum force, expressed as a percentage 
of the original gauge length. 
 
NOTE.  Adapted from MS ISO 6892:2002. 

 
2.3.6  Relaxation 
 
Time-dependent stress loss for a constant strain. 
 
NOTE.  Relaxation is stated as a percentage of the initial stress applied to the steel. 

 
2.3.7  Stress range 
 
Difference between maximum and minimum stress in fatigue load cycle. 
 
2.3.8  D-value 
 
Reduction of the maximum tensile force due to deflection of a strand. 
 
2.3.9  Fracture 
 
Separation, in two or more pieces, of a test piece caused by a force. 
 
NOTE.  Another term of this concept is “rupture”. 

 
2.3.10  Fissure 
 
Small crack on the surface of a test piece. 
 
NOTE.  Fissures will not necessarily lead to fracture of the test piece subject to a force. 

 
2.3.11  Tensile strain 
 
Ratio of elongation to original gauge length. 
 
2.3.12  Yield point 
 
Point at the force/strain curve at which an increase in strain occurs without increase in force. 
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2.4  Miscellaneous 
 
2.4.1  Ageing 
 
Phenomenon leading to a modification in the properties of a ferrous product due to the 
migration of interstitial elements, and which can occur at ambient temperature or at 
temperatures close to it. [MS ISO 4885] 
 
2.4.2  Artificial ageing 
 
Acceleration of ageing by elevated temperature. 
 
2.4.3  Cast analysis 
 
Chemical analysis representative of the cast determined by the steel maker in accordance 
with his own procedures. [ISO 404:1992] 
 
NOTE.  The term ‘laddle’ is used to denote cast in some countries. 
 
2.4.4  Product analysis 
 
Chemical analysis carried out on the product. [ISO 404:1992] 
 
2.4.5  Certification 
 
Procedure by which a third party gives written assurance that a product, process or service 
conforms to specified requirements. [ISO/IEC Guide 2:1996] 
 
NOTES: 
 
1.  In ISO 10474 the terms “certify’ and certificate” are used also when the assurance is made by the manufacturer 
(first party). 
 
2.  This term and its definition are soon to be included in ISO/IEC 17000. 

 
2.4.6  Inspection 
 
Conformity evaluation by observation and judgement accompanied as appropriate by 
measurement, testing and gauging. [MS ISO 9000:2005] 
 
2.4.7  Sample 
 
Sufficient quantity of material taken from an item in a test unit for the purpose of producing 
one or more test pieces. 
 
NOTE.  Adapted from ISO 404:1992. 

 
2.4.8  Test piece 
 
Part of the sample, with specified dimensions, machined or unmachined, brought to a 
required condition for submission to a given a test. [ISO 404:1992]. 
 
NOTE.  Test pieces for reinforcing and prestressing steel are generally not machined. 
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2.4.9  Test unit 
 
Number of pieces or tonnage of products to be accepted or rejected together, on the basis of 
the tests to be carried out on sample products in acordance with the requirements of the 
product standard or order. [ISO 404:1992] 
 
2.4.10  Characteristics value 
 
Value having a prescribed probability of not being attained in a hypothetical unlimited test 
series.[ISO 8930:1987] 
 
NOTE.  Equivalent to “fractile” which is defined in ISO 3534-1:1993. 

 
2.4.11  Traceability 
 
Ability to trace the history application or location of that which is under consideration.  
[MS ISO 9000:2005] 
 
2.4.12  Manufacturer 
 
Enterprise which produces reinforcing or prestressing steel by hot-rolling, cold-reducing or 
stretching, or produces welded fabric or lattice girders or strands. 
 
2.4.13  Fabricator 
 
Enterprise which cuts and bends and/or assembles reinforcing steel to the dimensions and 
shapes specified. 
 
NOTE.  The concept does not include the manufacture of welded fabric and the assembling of lattice girders. 

 
2.4.14  End anchorage 
 
Object fixed to the end of a bar to increase its anchorage strength in concrete. 
 
2.4.15  Welded butt joint 
 
Types of welded joint where the parts lie in the same plane and abut against each other.  
[ISO 17659:2002] 
 
2.4.16  Welded cross joint 
 
Type of welded joint where two parts (e.g wires) lie crossing over each other.  
[ISO 17659:2002] 
 
2.4.17  Welded lap joint 
 
Type of welded joint where the parts lie parallel to each other and overlap each other.  
[ISO 17659:2002] 
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2.4.18  Corrosion 
 
Physicochemical interaction between a metal and its environment which results in changes in 
the properties of the metal, and which may lead to significant impairment of the function of the 
metal, the environment, or the technical system, of which these form a part. [ISO 8044:1999] 
 
2.4.18.1  Stress corrosion 
 
Process involving conjoint corrosion and straining of the metal due to applied or residual 
stress. [ISO 8044:1999] 
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Annex A 
(informative) 

 
 

Illustration of manufacturing processes for reinforcing steel 
 
 

The manufacturing of reinforcing steel types defined in this Malaysian Standard is 
schematically shown in Figure A1. 
 

 
Products 

 
1  Billet 
2  Plain rod (2.1.4) 
3  Plain or ribbed rod (2.1.4) 
4  Plain, ribbed or indented wire (2.1.6) in coil 
5  recoiled rod (2.1.4.1) 
6  Stretched reinforcing steel (2.1.5) in coil 
7  Cold-reduced bar (2.1.3.2) 
8  Hot-rolled bar (2.1.3.1) 
9  Stretched bar (2.1.3.3) 
 
Processes 
 
A  Hot-rolling 
B  cold-reducing 
C  Straightening by decoiling 
D  Recoiling 
E  Stretching 
 

Figure A1.  Manufacturing processes for reinforcing steel 
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transverse rib 2.2.7.2 
transverse rib flank 
inclination 2.2.9  
transverse rib inclination 
2.2.8  
transverse wire [bar] 
2.2.24  
twin wires [bars] 2.2.17 
 

U 
upper yield strength 2.3.1 
 

W 
welded butt joint 2.4.15  
welded cross joint 2.4.16  
welded fabric 2.1.10  
welded lap joint 2.4.17  
width of fabric 2.2.2  
wire 2.1.6 
 

Y 
yield point 2.3.12 
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