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CIDB@ DEVELOPMENT OF MS 146

MALAYSIA

DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national
standards and accreditation body of Malaysia.

The main function of STANDARDS MALAYSIA 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 intemational
cooperation in relafion fo standards and standardisation.

Malaysian Standards (MS) are developed through consensus by committees which comprise
balanced representation of producers, users, consumers and others with relevant interests, as
may be appropriate to the subject at 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 50
far as they are made mandatory by regulatory authorities by means of regulations, local by-
laws or any other similar ways.
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DEVELOPMENT OF MS 146

MS 146:2014
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DEVELOPMENT OF MS 146

STANDARD GRADE DESCRIPTION APPLICATIONS
1. BS4449:1997 i. G 460A and 460B i. HIGH YIELD CONCRETE
DEFORMED HOT REINFORCEMENT
* Note: Bar ROLLED STEEL
marking at 1.5m FOR REINFORCEMENT
with no std. OF CONCRETE
method

ii. G 250

ii. PLAIN HOT ROLLED
STEEL BAR FOR
REINFORCEMENT

2. MS 146:2000

* Note: No bar
marking

i. G 460

ii. G 250

i. HIGH YIELD
DEFORMED HOT
ROLLED STEEL

FOR REINFORCEMENT
OF CONCRETE

ii. PLAIN HOT ROLLED
STEEL BAR FOR
REINFORCEMENT

CONCRETE
REINFORCEMENT
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DEVELOPMENT OF MS 146

STANDARD GRADE DESCRIPTION APPLICATIONS
**3. MS 146:2006 i. G 460 or G 500 i. HIGH YIELD CONCRETE
( Third revision) DEFORMED HOT REINFORCEMENT
ROLLED STEEL
*Note: Bar marking at FOR REINFORCEMENT
1.5m apart. No std. OF CONCRETE

identification.
(Legible marks or

ii. PLAIN HOT ROLLED

thickened ribs) ii. G 250 STEEL BAR FOR
** Ref: Based on REINFORCEMENT
BS 4449:1997
**4. MS 146:2014 i. B 500A HIGH YIELD DEFORMED | CONCRETE
( Fourth revision) ii. B500B HOT ROLLED STEEL REINFORCEMENT FOR
iii. B 500C FOR REINFORCEMENT STEEL STUCTURAL
*Note: Bar marking at OF CONCRETE APPLICATIONS

1.5m apart. Defined std.

identification by CIDB
Enforcement of CIDB
Act 520
** Ref: Based on

BS 4449:2005

INCLUDING BRC
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@ MS 146:2014

Scope;

This Standard specifies requirements for ribbed weldable reinforcing
steel used for the reinforcement of concrete structures.

This standard covers steel delivered in the form of bars, coils and
decoiled products.

This standard contains provisions for three steel grades, all of 500 MPa
characteristic yield strength, but with different ductility characteristics.
The three grades are B500A, B500B and B500C.

*This standard is identical to BS 4449:2005 and conform to EN 10080
that is aligned with Eurocode 2 (EC2); EN 1992-1-1 (General rules and
rules for building) and CE marking.




Comparison Requirements MS 146

Standard MS 146:2006 MS 146: 2014
Grade G250, G460 & B500A, B500B &
G500 B500C
. Chemical Composition \') ')
. Mechanical Properties YS,TS, As YS, TS, A
. Bend Test (b) ') v
. Re-bend Test (r) 45° (b)+ 23° (r) 90°(b) + 20°(r)
. Dimensional Tolerance \' '
. Fatigue Test V '
. Bond Test Test Block Surface Geometry
. *Bar Marking *Up to factory il

determine

“
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@ Example: MS 146:2014

I. G B500A

A\ A\ VAR e )

AV VAN AR R
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st e i

s

Rib Pattern A

Yield Strength 500N/mm? min

Quality (Steel Grade) for
reinforced steel ‘B’

Rib Pattern for A
(Parallel Ribs- Screw Type)

Note: Tensile strength shall be at least 5% greater than the actual yield stress

9



CIDB
0B Example: MS 146:2014

Malaysian Standard
for steel bars reinforcement

i. G BSOOA of concrete .

‘ Yield Strength 500 N/mm? min.

Quality (Steel Grade) with Pattern A

1. G BSOOB Pattern B

Yield Strength SOON/mm? min

Quality (Steel Grade) with Pattern B

10
Note: ‘B denotes the reinforcing steel
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MMAH,A@ ldentification Rib of MS 146: 2014
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Rib Pattern for A

(Parallel Ribs — Screw Type)

Rib Pattern for B

( Fish Bone Type)

Rib Pattern for C
(Angle Type)

11



(DB

Clause 7.3.3 Characteristic tensile properties

Grade | Yield strength Tensile/yield Total elongation at
strength ratio maximum force
Re Rm/Re Agt
(MPa) (%)
B500A 500 1.052 2.5
B500B 500 1.08 5.0
B500C 500 >1.15, <1.35 7.5

Note: Pattern A, B, and C have ductility differences.

12
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Clause 7.3.3 Characteristic tensile properties

700

Rm

600 _——— E N

500 .: N

Rp, -

400 -

Stress (MPa)

200 lI:

100 -

0 5 10 15 Agt 20 s 25

Strain (%) 13



Clause 7.3.4 — Fatigue Test

FATIGUE TEST MS 146: 2014

Upper, middle & bottom of diameter range (initial testing) sample of
Testing Frequency one diameter shall be tested at least one a year, test sample shall be

selected so that all dimension shall be tested over a five year period.

Sampling 5 pieces of bar for each diameter without defect
Bar size, mm Stress range, MPa
<16 200 Shall survive 5
Testing Method & Requirement >16 <20 185 million stress
>20 <25 170 cycles.
>25 <32 160
>32 150

If one of the five test pcs produces a valid failure, a further 5 samples
Retest

from the test unit shall be tested. 14




1. Deformed bar Bend Test

Nominal Size, F ize, _
Standard Grade ominat size Ofmer size Bending Angle
mm mm
500A
MS 146:2014 500B 6 -50 4d to 7d 180°
500C
Clause 7.3.5 - Deformed bar Re-bend test
Max.
Nominal o Bending Aging Re-bend
: Former .
Standard Grade size, size angle, time, angle,
’ 100°C
mm m X (@ ) y
500A <16 4d
0 I (0}
MS 146:2014 | 5008 90 30mins 20
> 16 7d
500C 15




Clause 7.4.2 — Dimensions Tolerances

Item

MS 146: 2014

1. Cut Length

Nominal length : -0 mm/ +100mm

2. Mass

For Nominal Size < 8mm:
Tolerance on mass per metre run =*6.5%
For Nominal Size > 8mm:

Tolerance on mass per metre run =*4.5%

16




C|DB<<Z£> Clause 7.5 Performance Test — Bond Test

MALAYSIA

 Ribbed bars are characterised by their surface geometry, by means of
which bond with the concrete is achieved.

« Asuitable means of factory production control based on the control of
surface geometry shall be derived from the bond test results.

Rib height, (h)

Rib spacing, (C)

Rib inclination,

p

0.03d to 0.15d

0.4d to 1.2d

35° to 75°

B;\ \ /< /T ssssssssssss b
%RS& 3\\ m w
: N
Longitudinal rib

7



’““”S'A@ Ribbed weldable reinforced concrete steel
MS 146: 2014

The products covered by this standard shall be designates with the following
information:

a) Description of the product form (i.e.: bar coil, decoiled
product);

b) The nominal dimensions of the product; and
c) Reference to this standard, and the grade.

For example, the designation for 40 mm diameter bar in 12 m lengths of grade B500B
would be:

"Bar MS 146 Grade B500B 40 X 12000".

18



&!Rﬁ@ Test samples report for bars
(MS 146:2014)

Full description of test samples, including size
|dentification of the batch to which the test samples relate
Name of steel maker or supplier

Name of the approved test laboratory

Description of pattern of deformation, mill marks or labels
and sign of damage.

Length and mass of test piece
Results of chemical composition
Results of purchaser's test of weldability

19



CIDB2)
Marking of Bars
MS 146:2014- Clause 11 Refer to Annex C

In order to identify the source of
manufacture, deformed bars shall be
identified by rolled- on legible marks on the
surface or ribs at intervals not greater than

1.5m.

20



CIDB@ Bar Marking MS 146: 2014

MALAYSIA

C.1 Bar - Identification of the manufacturer as approved by CIDB.

C.1.1 Each reinforcing steel shall bear on one rib row, a mark identifying the works.
This mark shall be repeated at an interval of not more than 1.5 m.

C.1.2 The mark shall consist of the following:
a) asymbol denoting the beginning of the mark; and
b) a numerical system identifying the manufacturer, consisting of the country of origin and
the works number.
Note: CIDB is enforcing for bar 10mm and above to use the numerical system
identifying the manufacturer, consisting of a country number of origin (1- local and
2- overseas) and a works number (PPS eg. 103) shall use one of the following methods.

i) Numbers on the surface of the bar (for eg. see Figure C1)
For bars less than 10mm diameter, option is given to use numerical system or
dot system.

i) Dot marks with a number of normal ribs in between them (for eg. see Figure C2).
21



CIDB@ Bar Marking MS 146: 2014

MALAYSIA

PPS MO =1-103 (LOCAL MO 103)
Local manufactureF——3—> / / / / / /
PPS No: 1.103 1 x 9 1 0 3

PPS MO = 2-3 (OVERSEA NO 3)

Oversea manufacturer————> 2 / X / O / / 3 /

PPS No: 2.3

Figure C1: Bar marking using numerical system for bar = 10mm diameter

KEY

1 Direction of reading

2 start BATVL A EABR A A A AR A ALV VA

3 Country number (11)
4 Separations between A A A
country number origin 2 3 4 5

and works number
5 Works number (16)

Source: MS 146:2014, Annex C, Figure C3



CIDB @ Bar Marking MS 146: 2014

MALAYSIA

Local manufacturer————y—> //.//. /////////.////.

PPS No: 1.3

PPS No: 1.103

PPS No: 2.3

O = 1-3 (koo o3

PPS MO = 1-3 [local MO 103)

Local manufacture———¢—> //// //////////H///

PPS NO = 2-3 [Qverses NO 100

Oversea manufacturer LS ///// //////////HH

KEY

Direction of reading

Start

Country number (11)

Separations between country
number origin and works number
5 Works number (16)

B WNPE

Figure C2: Bar marking using dot system for bar < 10mm diameter

TR T

A A,
2 3 4

1—
CLANRNECHR RN

5

Source: MS 146:2014, Annex C, Figure C4



BAR MARKING MS 146:2014

MS 146:2014

Table C.1. Identification of the country of origin

Country

Country number

Austria, Czech Republic, Germany, Poland, Slovakia

Belgium, Netherlands, Luxembourg, Switzerland

France, Hungary

Italy, Malta, Slovenia

UK, Ireland, lceland

Denmark, Estonia, Finland, Latvia, Lithuania, Norway, Sweden

Portugal, Spain

Cyprus, Greece

Other countries

W[ Co | ~d]| | om | P | G| D

24



C|DB @XZ}} SAMPLE FOR BAR MARKING IDENTIFICATION

MALAYSIA

71\ AMSTEEL MILLS SDN BHD (s3077-a)

A Member of The Lion Crou

MIIL.L TEbT CERTIFICATE

Customer jPMUDA SELATAN 3DM BHD Commodity  : DEFORMED BARS FOR CONCRETE RE|MFORCEMENT Cerificate No. © 26533/12
Address BOM IPMUDA . HO-4 JELAN DEWAM | Specification : MS 148 : 2008 GRADE 500 DO Mo, - 830787
({OFF JALAN TAMPOI)
81100 JOHOR DAY, JOHOR. Contract Mo, : Issning Date : BJ/O0BS12
Mechanical Properties Chemical Composition (%)
Ralling Mo, af TEST = - —_
iz ECSA T
Heat N M Bumdic / 5 | : cE
ooy | h (are®) — ey DATE | yietd (et | EL | e ] si | Mo | P s ] B
1 i g - or Rp 0.2% | Tensile Stress | Bend Test | Rebend | ‘
| =t | Nt | Ratio | % 180° Test - i = 1000 X100 | L
40.0  pesades Tpee. 7S L 830 300412 558 668 | 1.189 16 | passED | Passep| 23| 21| B1 | 14 |38 | 4o / '\
| i
]
40.0 nE5470 1832.74  B.BTT 1003712 572 &7 1.17 18 PASSED | PAssED| 21| 21 77 | 13 | 18 @

38
| i ITEM{S) = 2 OMLY | @@

THIS IS A REPRINT { 17,0B/02 )

B e ey, ctiom A DELIVER TO : DETECT ENGINZERING SDM BHD
EL—pm bR D PR

el | GENGE MO, : PACT1103

nhmb\' D.-.ruf}' mmmm:ﬂmmbcwnhsbemmﬁhmdmmdmmmlmwﬁihMEm

Deformed Bar Mark
S 3 [@F-8-0-03-0-89EP0-9-F7000 000000099

¥YEE BEN TAT

SIRIM AMETEEL (KLANG) AMETEEL (B ANTTEE) ANTABA [FASIH GLDWANGE) = —
PADT 1S 3 B 1134 4 - D - 791 KX = Denote Nominal Size OFf Deformed Bar Authorised Signature
THIE 18 B COMPLU

CHfice Address: Lot 1, Jalam Waja, Bukit Raja Indogoizl Betate, 41050 Kleng, Sclanger Darul Ehsan, Malaysia.
MillFactory Address; Lot 6, Solok Wajs Dus, Bukit Raja Industrial Estste, 41050 Klang, Selangor Danal Ebsan, Malaysia,
Tel: 03-334124232, 33412323 Telex: WIRASM MMA, 39534/ 30543 Facsimile: 03-33412354 Postal Address: P.O.Box 44, 21700 Klang, Sclangor Dansl Ehsan.




C|DB SAMPLE FOR BAR MARKING IDENTIFICATION
| (MS 146:2006)

MALAYSIA

1. Ada Ao 474
/.\ /7 S i M ././.-'L-"fi;’ )( 0/ X
f v':" / /, "::" / /s 1/ ,'."."/' ,'I,:l"‘ ‘1/

:"}’2 l/ %4 z/ 4 N ,';/ e

17 1
AMSTEEL (BANTING) %/

26

Note: XX is the bar size (mm)



CIDB@ DEFORMED BAR END APPLICATION

MS146:2014

HIGH YIELD DEFORMED BAR FOR REINFORCEMENT OF CONCRETE
GRADE B500B

o | ST

oo (M D i gak i L
. !, )RR T
Al [ i By Y

LMy

|[- hl.; .
it i

FOPRVRVRVRVRVB R A

27



CIDB

MALAYS.A@ High Strength Bar Reinforced Concrete (MS 145)

Note: Material use shall be MS 146: B500A, B500B or B500C



CIDB )

Conclusion

1. Refer to Fourth Schedule Act 520 on
product standard for construction
materials

2. Refer to the latest version of MS 146:
2014

3. Register PPS for bar marking

29
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SEKIAN
TERIMA KASIH



Table 5

Standard

BS 4449:1997

BS 44491997

BS 44492005

BS 4449:2005

BS 44492005

Grade

4504

4608

BE500A

BS00B

B500C

91.02 for sizes < Bmm

R, (MP )

450

450

500

500

500

B 1.0% for sizes < Bmm

Hmn"Hl

1.05

1.08

1.05"

1.08

>1.15 <1.30

Comparison of properties

Ag (%)

12

14

Mg

M/a

M/a

Ay (%)
25

5.0
25"
5.0

15

“Bm = Ukimate Tensile Strength



