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Rebar

Under the state specification 709.01 for concrete reinforcement, ASTM A 615 is called out.

Under the state specification 709.00 for concrete reinforcement, ASTM A 775 is called out.

Under the state specifications 709.03 and 709.05 for concrete reinforcement, ASTM A 996 is called
out.

Under the state specification 709.09 for concrete reinforcement, ASTM A 184 is called out.

Dimensions
Dimensions should be verified to assure the delivered product meets what you ordered.

The measurements should be taken at the center and at the two quarter lengths of the whole steel bar.
Average height measurement should be taken on at least two deformations.

You should use a depth gage to determine the height of deformation.
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The deformations should be spaced uniformly, on both sides, along the bar. 

The spacing shouldn’ t exceed seven tenths diameter of the bar. 

Check the weight of the steel bar.
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The spacing, height, and gap of deformations should meet these requirements.

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

Nominal
Weight,

 lb/ft
[Nominal Mass,

kg/m]

Nominal Dimensions B Deformation Requirements, in. [mm]

Bar Designation
No. A

Diameter
in. [mm]

Cross-Sectional
Area in.2 [mm2]

Perimeter 
in. [mm]

Maximum
Average
Spacing

Minimum
Average
Spacing

Maximum Gap
(Chord of 12.5
% of Nominal

Perimeter)

3 [10]
4 [13]
5 [16]
6 [19]
7 [22]
8 [25]
9 [29]
10 [32]
11 [36]
14 [43]
18 [57]

0.376 [0.560]
0.668 [0.994]
1.043 [1.552]
1.502 [2.235]
2.044 [3.042]
2.670 [3.973]
3.400 [5.060]
4.303 [6.404]
5.313 [7.907]
7.65 [11.38]
13.60 [20.24]

0.375 [9.5]
0.500 [12.7]
0.625 [15.9]
0.750 [19.1]
0.875 [22.2]
1.000 [25.4]
1.128 [28.7]
1.270 [32.3]
1.410 [35.8]
1.693 [43.0]
2.257 [57.3]

0.11 [71]
0.20 [129]
0.31 [199]
0.44 [284]
0.60 [387]
0.79 [510]
1.00 [645]
1.27 [819]
1.56 [1006]
2.25 [1452]
4.00 [2581]

1.178 [29.9]
1.571 [39.9]
1.963 [49.9]
2.356 [59.8]
2.749 [69.8]
3.142 [79.8]
3.544 [90.0]
3.990 [101.3]
4.430 [112.5]
5.32 [135.1]
7.09 [180.1]

0.262 [6.7]
0.350 [8.9]
0.437 [11.1]
0.525 [13.3]
0.612 [15.5]
0.700 [17.8]
0.790 [20.1]
0.889 [22.6]
0.987 [251]
1.185 [30.1]
1.58 [40.1]

0.015 [0.38]
0.020 [0.51]
0.028 [0.71]
0.038 [0.97]
0.044 [1.12]
0.050 [1.27]
0.056 [1.42]
0.064 [1.63]
0.071 [1.80]
0.085 [2.16]
0.102 [2.59]

0.143 [3.6]
0.191 [4.9]
0.239 [6.1]
0.286 [7.3]
0.334 [8.5]
0.383 [9.7]
0.431 [10.9]
0.487 [12.4]
0.540 [13.7]
0.648 [16.5]
0.864 [21.9]

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

Here are different examples of deformation.

The deformation should be placed with respect to the axis of the bar so that the included angle is not
less than 45°.
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Where the line of the deformations forms an included angle with the axis of the bar from 45 to 70°
inclusive, the deformation shall alternately reverse in direction on each side, or those on one side
shall be reversed in direction from those on the opposite side.

                                
Where the line of  deformation is over 70°, a reversal in direction isn’ t required. 
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The overall length of deformations should be such that the gap between the ends of the deformations
shouldn’ t exceed 12 ½ % of the perimeter of the bar.  The perimeter should be 3.14 times the
diameter.

Where two or more ribs are involved.  Total width of the longitudinal ribs shouldn’ t exceed 25% of
the perimeter.  The summation of gaps shouldn’ t exceed 25 % of the perimeter.

When bar mats are used, the spacing between the bars should be within 1/4 inch of the specified
length.  The width and length tolerances should be within 1 inch of the specified width.

The welding for the bar mats should meet the strength and ductility requirements of the material
specifications for A 615 or A 996.

Markings
Steel bars require the following markings:
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Markings should be checked against certi f ication to see
that the material supplied to you has the correct documentation.
Chemical Composition
Test samples of the steel should be taken during the pouring of  the heats.   The percentages of
carbon, manganese, phosphorus, and sulfur, should be determined.  The phosphorus content should
not exceed 0.06%.

Minimum yield 
Designation

Bar
Size

Name or  brand of
Manufacture

Type of 
Steel
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Mechanical Requirements
Along with Dimensional requirements the other key issue is the mechanical properties of the
material.  Listed below is the information that can be found in the applicable specification for rebar.

For ductility properties (elongation and bending), test provisions of the nearest smaller nominal
diameter deformed bar size should apply.

For sizes No. 3 to 11 [10 to 36] and for sizes No. 14 to 18 [43 to 57], one tension and bend test will
be made from each heat.

The Mechanical Requirements for A 615 should meet these requirements.
Tensile Requirements

Grade 40
[300]A

Grade 60
[420]

Grade 75
[520]B

Tensile Strength, min, psi [MPa] 70,000 [500] 90,000 [620] 100,000 [690]

Yield strength, min, psi [MPa] 40,000 [300] 60,000 [420] 75,000 [520]

Elongation in 8 in. [203.2 mm],
min, %:

Bar Designation No.

3 [10]
4, 5 [13, 16]
6 [19]
7, 8 [22, 25]
9, 10, 11 [29, 32, 36]
14, 18 [43, 57]

11
12
12
...
...
...

9
9
9
8
8
7

...

...
7
7
6
6

A Grade 40 [300] bars are furnished only is sizes 3 through 6 [10 through 19].
B Grade 75 [520] bars are furnished only in sizes 6 through 18 [19 through 57].

The Mechanical Requirements for A 996 should meet these requirements.

Tensile Requirements

Grade 40
[300]

Grade 50
[320]

Grade 60
[420]

Tensile Strength, min, psi [MPa] 70,000 [500] 90,000 [620] 100,000 [690]
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Yield strength, min, psi [MPa] 40,000 [300] 60,000 [420] 75,000 [520]

Elongation in 8 in. [200 mm],
min, %:

Type

Rail Symbol
and R

A

Bar Designation no. 3 [10]
            4, 5, 6 [13, 16, 19]
            7 [22]
            8 [25]

11
12
11
10

6
7
6
5

6
6
5

4.5

8
8
8
7

The bend test is used to determine how much the rebar will bend.  The requirements for degree of
bending and sized of pins for A 615 should meet these requirements.

Bend Test Requirements

Bar Designation No.
Pin Diameter for Bend Tests A

Grade 40 [300] Grade 60 [420] Grade 75 [520]

3, 4, 5 [10, 13, 16]
6 [19]
7, 8 [22, 25]
9, 10, 11 [29, 32, 36]
14, 18 [43, 57] (90°)

3½dB

5d
...
...
...

3½d
5d
5d
7d
9d

...
5d
5d
7d
9d

A Test bends 180° unless noted otherwise.
B d = nominal diameter of specimen.

The requirements for degree of bending and sized of pins for A 996 should meet these requirements.
Bend Test Requirements

Pin Diameter for Bend Test A

Bar Designation Nos. Type Rail Symbol Type R Type A

3, 4, 5 [10, 13, 16]
6,7, 8 [19, 22, 25]

6dB

6d
3.5d
5d

3.5d
5d

A Test bends 180°.
B d = nominal diameter of specimen.

Epoxy Coating Thickness
If the steel bars are epoxy coated they should meet the specifications for A775

The surface of the steel bars should be cleaned by abrasive blast cleaning to a near-white metal color.

For the coating to be accepted, at least 90% of all coating thickness measurements, after curing, has
to be between 7 to 12 mils.  For the coating to be rejected, more than 5% of the coating thickness
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measurements has to be below 5 mils.  At least fifteen coating thickness measurements are required
for each test bar.  The measurements are to be taken between the deformations.

Determine the thickness of the epoxy coating by using the elcometer.

Holiday checks are used to determine the porous
contents in the material.
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Bend tests for coating flexibility should be tested on at least one bar of each size every four
production hours.

The requirements for degree of bending and sized of pins for A 775 should meet these requirements.
Bend Test Requirements

A 615M, A 706M or A 996 M A 615, A 706 or A 996 M

Bar No. Mandrel
Diameter, mm A

Bar No. Mandrel
Diameter, in. A

Bend Angle
(After Rebound,

degrees)

Time to
Completion

max, s

10
13
16
19
22
25
29
32
36
43
57

75
100
125
150
175
200
230
250
280
430
580

3
4
5
6
7
8
9
10
11
17
23

3
4
5
6
7
8
9
10
11
17
23

180
180
180
180
180
180
180
180
180
90
90

15
15
15
15
45
45
45
45
45
45
45

A Mandrel diameters specified for similar size (shown on the same line) metric and inch-pound bars may be interchanged.

Sample Epoxy Coating Certification
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This sample certification reports all the requirements needed to pass the test.

1. The results from this report show that the Epoxy Coating thickness is in line with the
specification.  More than 90% of the coating thickness measurements are between 7 and 12
mils.

2. The results show that manufacturer performed 20 coating thickness measurements and that
the minimum to use was 15.

3. The test bar was 60 feet their were 12 holidays on the test bar.  The results show that there
are 5 holidays for every foot on the test bar. 

4. The results were not rejected because there were no coating thickness measurements less
than 5 mils.

The purchaser shall be furnished with, at the time of shipment, written certification that samples
representing each lot of coated steel reinforcing bars have been either tested or inspected as directed
in this specification and the requirements have been met.  The purchase order is required to report
test results for the material.

The following items are required to be reported. 
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1. Chemical analysis including the carbon, manganese, phosphorus, and sulfur.
2. Tensile properties.
3. Bend test.

Sample Certification

T h i s sampl
e certification reports all the requirements needed to pass the test. 

1.  The report has the percentages of carbon, manganese, phosphorus, and sulfur.  There is
.014% of phosphorus content in the steel bar which is less than the maximum .06%.  

2. The results for the tensile test showed that the bar yielded at 68.5 ksi.  The bar passed the test
because the minimum to pass the test was 60 ksi.

3. The results from the bend test show that the steel bar passed the test.
4. The report also has the results for the deformation, elongation, and spacing between each

deformation.  These results should meet the requirements on the table on page 3.

If the steel bar was made from axel-steel, the carbon content in the steel should be determined.


