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• Rebar is primarily composed of iron (Fe) with key alloying elements added to enhance
strength and ductility, typically including Carbon (C < 0.30% - 0.35%), Manganese (Mn <
1.60%), Silicon (Si), and small amounts of Phosphorus (P) and Sulfur (S).

• Standard Carbon Steel (ASTM A615) is most common, while ASTM A706 (low alloy)
improves weldability.

• Carbon Steel (ASTM A615): Typically contains 0.30% - 0.35% max Carbon for grades 40 and
60, with Manganese up to 1.50%.

• Low-alloy Steel (ASTM A706): Designed for better welding and ductility, containing lower
Carbon (≤0.30%) and higher, controlled Manganese (~1.50%).

• Stainless Steel (ASTM A955): Contains Chromium (10.5-12%), Nickel (3-5%), and
Molybdenum (1-2.5%) for corrosion resistance.

• Trace Elements: Small amounts of Silicon (0.15%-0.3%), Copper (0.1%-0.4%), and limited
Phosphorus (<0.060%) and Sulfur (<0.060%) are included to enhance durability.



ACI-318-19 Steel Reinforcement

➢ Reinforcement shall be deformed reinforcement, except that plain reinforcement shall be permitted 

for spirals or prestressing steel.

➢ Specifications of deformed reinforcement are

 (a) Carbon steel      - ASTM A615

 (b) Low-alloy steel     - ASTM A706

 (c) Rail-Steel and Axle Steel    - ASTM A996

 (d) Stainless steel     - ASTM A955

 (e) High-strength low-carbon chromium steel - ASTM A1035

➢ The values of fy and fyt used in design calculation shall not exceed 80,000 psi, except for 

prestressing steel and for transverse reinforcement (spiral reinforcement in special moment 

frames and special structural walls.)



CODES & STAMDARDS TO FOLLOW

• ACI-318-19

• ASTM-A615

• ASTM-A706

• BS-4449 – Steel for Reinforcement of Concrete

AMERICAN CODES & STANDARDS BRITISH STANDARDS





Decoding The Bar Anatomy





PRODUCTS NORMALLY USED IN MYANMAR

GRADE DEISGNATION (HRB400, HRB500, HRB500E, etc.) 
• THE HRB system (Hot-Rolled Bar) (Ribbed)
• Numbers (400, 500) indicate the minimum yield strength in MPa.
• The “E” denotes “Earthquake” resistance. These bars have strict metallurgical requirements 

for seismic ductility, ensuring they bend and stretch under extreme stress rather than 
snapping abruptly.

Grade
Minimum Yield 
Strength (MPa)

Minimum Tensile 
Strength (MPa)

Elongation at 
Break

Seismic Suitability

HRB400 400 540 ≥ 16% Standard

HRB400E 400 540 ≥ 16%
High (Enhanced 

ductility)

HRB500 500 630 ≥ 15% Standard

HRB500E 500 630 ≥ 15%
High (Enhanced 

ductility)



Sample of Hot Rolled Bars

HRB 400, 20 mm Rebar HRB 500E, 25 mm Rebar



Deformed Bar Designation Numbers, Nominal Weights [Masses], 
Nominal Dimensions, and Deformation Requirements

ASTM – A 615/ A 615M

❑ Bar numbers are based on the number of eighths of an inch included in the nominal diameter of the bars [bar 
numbers approximate the number of millimeters of the nominal diameter of the bar].

❑ The nominal dimensions of a deformed bar are equivalent to those of a plain round bar having the same weight 
[mass] per foot [meter] as the deformed bar.





Material and Manufacture
❑ The bars shall be rolled from properly identified heats of mold cast or strand cast steel using the 

open-hearth, basic-oxygen, or electric-furnace process.

Chemical Composition
❑ An analysis of each heat of steel shall be made by the manufacturer from test samples taken 

preferably during the pouring of the heats.
❑ The percentages of carbon, manganese, phosphorus and sulfur, shall be determined.
❑ The phosphorus content thus determined shall not exceed 0.06 %.
❑ An analysis may be made by the purchaser from finished bars.
❑ The phosphorus content thus determined shall not exceed by more than 25 % of that during casting 

period.

ASTM – A 615/ A 615M

Permissible Variation in Weight [Mass]
❑ The permissible variation shall not exceed 6 % under nominal weight [mass].

Tests for Reinforcing Steel Bars

❑ Chemical analysis including carbon, manganese, phosphorus, and sulfur.
❑ Tensile properties.
❑ Bend test.



ASTM – A 615, A 706



BS-4449-2005

❑ The permissible deviation from 
nominal mass per meter shall be 
not more than ±4.5 % on nominal 
diameters greater than 8 mm, and 
±6.0 % on nominal diameters less 
than or equal to 8 mm.



ASTM – A 615/ A 615M ASTM – A 706

Remark: This table is mandatory in the main body for standard projects to 
verify the rebar meets the required strength

Remark: This table is a supplementary(optional) located in the annex 



• The ASTM A615 bend test evaluates the ductility and surface integrity of steel 
reinforcing bars by bending them around a mandrel (typically 180° for sizes #3-#11, 
and 90° for #14 and #18) at specific temperatures (10° C to 30° C) to check for cracks 
or fractures on the outside radius. 

• Key Bend Test Requirements (ASTM A615):

• Purpose: Ensures the rebar can be bent during construction without losing strength, 
confirming it meets ductility standards.

• Procedure: A specimen is bent over a pin (mandrel) of a specified diameter, which 
varies based on the bar size and grade (Grade 40, 60, 75, or 80).

• Bend Angles: Generally, a 180-degree bend is required, but 90-degree bends are 
permitted for larger bar sizes (#14 and #18).

• Pass/Fail Criteria: After bending, the bar must show no signs of cracks or fissures 
when inspected by a person with normal vision.

Bend Test



ASTM – A 615/ A 615M

Bending Requirements
The bend-test specimen shall withstand being bent around a pin without cracking on the outside radius 
of the bent portion. The requirements for degree of bending and sizes of pins are prescribed in Table 3. 
When material is furnished in coils, the test sample shall be straightened prior to placing it in the bend 
tester.



ASTM – A 706



Bend Test on Site Bend Test in Lab



Cracks on Rebars After Bend Test





ASTM – A 706Chemical Composition

❑ To guarantee weldability, the heat analysis must not exceed a maximum CE of 0.55%.

CARBON EQUIVALENT (CE) FORMULA





Thank you So Much For Your Kind Attention.

Discussions and Questions are Welcome.


	Slide 1: Reinforcing Bars Specifications  and  Current Situations in Myanmar
	Slide 2
	Slide 3
	Slide 4: CODES & STAMDARDS TO FOLLOW
	Slide 5
	Slide 6
	Slide 7
	Slide 8: PRODUCTS NORMALLY USED IN MYANMAR
	Slide 9: Sample of Hot Rolled Bars
	Slide 10: Deformed Bar Designation Numbers, Nominal Weights [Masses], Nominal Dimensions, and Deformation Requirements
	Slide 11
	Slide 12: Material and Manufacture
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: Cracks on Rebars After Bend Test
	Slide 21
	Slide 22
	Slide 23
	Slide 24

