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DEVELOPMENT OF MS 146
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DEVELOPMENT OF MS 146
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STANDARD GRADE DESCRIPTION APPLICATIONS

1. BS 4449:1997

* Note: Bar 
marking at 1.5m
with no std. 
method

i. G 460A and 460B

ii. G 250

i. HIGH YIELD 
DEFORMED HOT 
ROLLED STEEL
FOR REINFORCEMENT 
OF CONCRETE

ii. PLAIN HOT ROLLED 
STEEL BAR FOR
REINFORCEMENT

CONCRETE
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

DEVELOPMENT OF MS 146
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STANDARD GRADE DESCRIPTION APPLICATIONS

**3. MS 146:2006
( Third revision)

*Note: Bar marking at 
1.5m apart. No std. 
identification.
(Legible marks or 
thickened ribs)
** Ref: Based on     

BS 4449:1997

i. G 460 or G 500

ii. G 250 

i. HIGH YIELD 
DEFORMED HOT 
ROLLED STEEL
FOR REINFORCEMENT 
OF CONCRETE

ii. PLAIN HOT ROLLED 
STEEL BAR FOR
REINFORCEMENT

CONCRETE
REINFORCEMENT

**4. MS 146:2014
( Fourth revision)

*Note: Bar marking at 
1.5m apart. Defined std. 
identification by CIDB
Enforcement of CIDB 
Act 520
** Ref: Based on        

BS 4449:2005

i. B 500A
ii. B 500B
iii. B 500C

HIGH YIELD DEFORMED 
HOT ROLLED STEEL
FOR REINFORCEMENT 
OF CONCRETE

CONCRETE
REINFORCEMENT FOR 
STEEL STUCTURAL 
APPLICATIONS 
INCLUDING BRC

DEVELOPMENT OF MS 146
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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.
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Comparison Requirements MS 146
Standard MS 146:2006 MS 146: 2014

Grade
G250, G460 & 

G500 
B500A, B500B & 

B500C

1. Chemical Composition √ √

2. Mechanical Properties YS,TS, A5 YS, TS, Agt

3. Bend Test (b) √ √

4. Re-bend Test (r) 45° (b)+ 23° (r) 90°(b) + 20°(r)

5. Dimensional Tolerance √ √

6. Fatigue Test √ √

7. Bond Test Test Block Surface Geometry

8. *Bar Marking *Up to factory
**CIDB to 
determine
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Rib Pattern for A
(Parallel Ribs- Screw Type)

i.  G  B500A

Quality (Steel  Grade) for 
reinforced steel `B`

Yield Strength 500N/mm² min

Example: MS  146:2014

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

Rib Pattern A
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Example: MS  146:2014

i. G  B500A

ii. G  B500B

Quality (Steel  Grade) with Pattern B

Yield Strength 500N/mm² min

Yield Strength 500 N/mm² min.

Quality (Steel Grade) with Pattern A

Malaysian Standard 
for  steel  bars reinforcement 
of concrete .

Note: `B` denotes the reinforcing steel

Pattern B
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Identification Rib of MS 146: 2014

Rib Pattern for A
(Parallel Ribs – Screw Type)

Rib Pattern for B
( Fish Bone Type)

Rib Pattern for C
( Angle  Type)
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Grade Yield strength

Re

(MPa)

Tensile/yield 
strength ratio

Rm/Re

Total elongation at 
maximum force

Agt

(%)

B500A 500 1.05a 2.5b

B500B 500 1.08 5.0

B500C 500 >1.15, <1.35 7.5

Clause 7.3.3  Characteristic tensile properties 

Note: Pattern A, B, and C have ductility differences.
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Clause 7.3.3  Characteristic tensile properties 
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FATIGUE TEST MS 146: 2014

Testing Frequency

Upper, middle & bottom of diameter range (initial testing) sample of 

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

Testing Method & Requirement

Bar size, mm Stress range, MPa

Shall survive 5 

million stress 

cycles.

≤16 200

>16 ≤20 185

>20 ≤25 170

>25 ≤32 160

> 32 150

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

from the test unit shall be tested.

Clause 7.3.4 – Fatigue Test
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1. Deformed bar Bend Test

Standard Grade
Nominal Size, 

mm

Former size, 

mm
Bending Angle

MS 146:2014

500A

500B

500C

6 - 50 4d to 7d 180°

Clause 7.3.5 - Deformed bar Re-bend test

Standard Grade

Nominal 

size,           

mm

Max. 

Former 

size,              

mm

Bending 

angle,             

x

Aging 

time, 

(@100°C)

Re-bend 

angle,            

y

MS 146:2014 

500A ≤ 16 4d

90o 30mins 20o

500B

> 16 7d

500C
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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%

Clause 7.4.2 – Dimensions Tolerances
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• Ribbed bars are characterised by their surface geometry, by means of 

which bond with the concrete is achieved.

• A suitable means of factory production control based on the control of 

surface geometry shall be derived from the bond test results.

Clause 7.5 Performance Test – Bond Test

Rib height, (h) Rib spacing, (C) Rib inclination,

β

0.03d to 0.15d 0.4d to 1.2d 35° to 75°
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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".

Ribbed weldable reinforced concrete steel

MS 146: 2014
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Test samples report for bars        
(MS 146:2014)  

 Full description of test samples, including size

 Identification 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
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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.
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Bar Marking MS 146: 2014

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) a symbol 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.

ii) Dot marks with a number of normal ribs in between them (for eg. see Figure C2).
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Bar Marking MS 146: 2014

Figure C1: Bar marking using numerical system

Local manufacturer

PPS No: 1.103

Oversea manufacturer

PPS No: 2.3

X 1 1 1 6

2 3 4 5

1

KEY

1 Direction of reading
2 Start
3 Country number (11)
4 Separations between

country number origin
and works number

5 Works number (16)

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

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

Local manufacturer

PPS No: 1.3

Local manufacturer

PPS No: 1.103

Oversea manufacturer

PPS No: 2.3

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

1

● ● ● ● ● ● ●

2 3 4 5

KEY

1 Direction of reading
2 Start
3 Country number (11)
4 Separations between country

number origin and works number
5 Works number (16)

Source: MS 146:2014, Annex C, Figure C4
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BAR MARKING MS 146:2014
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SAMPLE FOR BAR MARKING IDENTIFICATION
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AMSTEEL (KLANG)

AMSTEEL (BANTING)

SAMPLE FOR BAR MARKING IDENTIFICATION
(MS 146:2006)

ANTARA (PASIR GUDANG)

Note: XX is the bar size (mm)
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DEFORMED BAR END APPLICATION 

MS146:2014

HIGH YIELD DEFORMED BAR FOR REINFORCEMENT OF CONCRETE

GRADE B500B 
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Wire Mesh

High Strength Bar Reinforced Concrete (MS 145)

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

TERIMA KASIH



31


