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1. Scope

1.1. This Standard covers fabrication requirements for steel reinforcing bars for concrete

reinforcement.  

1.1.1. This Standard applies to uncoated reinforcing bars conforming to the ASTM 

reinforcing-bar material standards listed in Section 4.2.1, including: 

1.1.1.1. ASTM A615 carbon-steel reinforcing bars, including Grade 40 where 

permitted by ASTM A615, and Grades 60, 80, and 100. 

1.1.1.2. ASTM A706 low-alloy reinforcing bars, Grades 60, 80, and 100. 

1.1.1.3. ASTM A955 stainless-steel reinforcing bars, Grades 60, 75, and 80. 

1.1.1.4. ASTM A996 rail-steel and axle-steel reinforcing bars, including rail-

steel Grades 50 and 60 and axle-steel Grades 40 and 60. 

1.1.1.5. ASTM A1035 low-carbon, chromium steel reinforcing bars, Grades 100 

and 120. 

1.1.2. This Standard also applies, where specified, to coated reinforcing bars 

conforming to the ASTM coating/product standards listed in Section 4.2.2, 

including ASTM A767, ASTM A1094, ASTM A775, ASTM A934, ASTM A1124, 

and ASTM A1055. 

1.2. Fabrication of epoxy-coated steel reinforcing bars must also comply with the 

requirements provided by ANSI/CRSI Standard CG2.1, Epoxy-Coated Steel Reinforcing 

Bar Fabrication Facilities.  

1.3. Fabrication of stainless-steel reinforcing bars must also comply with the requirements 

provided by ANSI/CRSI Standard IPG4.1, Stainless Steel Reinforcing Bar Fabrication 

Facilities.  

1.4. This Standard does not purport to address all of the safety concerns, if any, associated 

with its use. It is the responsibility of the user of this Standard to establish appropriate 

safety and health practices and determine the applicability of regulatory limitations prior 

to use. 
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1.5. The text of this Standard references notes and footnotes, which provide explanatory 

material. These notes and footnotes (excluding those in tables) shall not be considered 

as requirements of this Standard. 

1.6. The figures shown in this Standard are illustrative and do not represent all possible 

conditions.  

 

2. Keywords  

2.1. fabrication, shop fabrication, steel reinforcing bars, bend diameters, standard hooks, 

bend test diameter, minimum bend diameter, finished bend diameter, bending pins, 

measuring points, tolerances, bend curvature, typical fabrication, special fabrication, 

inspection, finished bent bars.   

 

3. Definitions  

3.1. Finished bend diameter ̶ the inside bend diameter measured after the bar is bent 

around a pin, including spring-back. 

3.2. Special fabrication ̶ fabrication tolerances tighter than those in accordance with Section 

12 of this Standard. 

3.3. Typical fabrication ̶ fabrication tolerances in accordance with Section 12 of this 

Standard. 

 

4. Referenced Standards and Documents  

4.1. American Concrete Institute (ACI) 

4.1.1. ACI CODE-318-25: Building Code for Structural ConcreteCode 

Requirements and Commentary 

4.1.2. ACI SPEC-117-10: Specification for Tolerances for Concrete Construction and 

Materials (ACI 117-10) and Commentary-Reapproved 2015 

4.2. ASTM International (ASTM) 

4.2.1. Reinforcing Bar Material Standards 

4.2.1.1. ASTM A615 

4.2.1.2. ASTM A706 

4.2.1.3. ASTM A955 
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4.2.1.4. ASTM A996 

4.2.1.5. ASTM A1035 

4.2.2. Coated / Specialty Reinforcing Bar Product Standards 

4.2.2.1. ASTM A767 

4.2.2.2. ASTM A1094 

4.2.2.3. ASTM A775 

4.2.2.4. ASTM A934 

4.2.2.5. ASTM A1124 

4.2.2.6. ASTM A1055 

4.3. Concrete Reinforcing Steel Institute (CRSI) 

4.3.1. Manual of Standard Practice, 31st Edition 

4.3.2. ANSI/CRSI CG2.1, Epoxy-Coated Steel Reinforcing Bar Fabrication Facilities  

4.3.3. ANSI/CRSI IPG4.1, Stainless Steel Reinforcing Bar Fabrication Facilities 

 

5. Typical Bend Shapes 

5.1. Typical bend shapes for reinforcing bars shall be in accordance with CRSI Manual of 

Standard Practice Section 7.2. 

6. Leg Names and Dimensions for Bend Shapes 

6.1. Leg names and dimensions for bend shapes of reinforcing bars shall be in accordance 

with CRSI Manual of Standard Practice Section 7.3.5. 

 

7. ACI Standard Hooks 

7.1. ACI standard hooks are designated on bend shapes with leg names “A” and/or “G”. 

7.2. ACI standard hooks shall be fabricated in accordance with Sections 7.2.1 and 7.2.2 of 

this Standard. 

7.2.1. Standard hook geometry  

7.2.1.1. Minimum inside bend diameters and hook geometry for 90-degree 

hooks and 180-degree hooks are defined in ACI 318 Section 25.3.1. 

7.2.1.1.1. Dimensions for 90-degree and 180-degree standard hooks, 

including finished bend diameters, for uncoated reinforcing 

bars and for all coated reinforcing bars except ASTM A767 
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galvanized reinforcing bars, shall be in accordance with 

Table 7-1 of this Standard. 

7.2.1.1.2. Dimensions for 90-degree and 180-degree standard hooks 

for reinforcing bars galvanized in accordance with ASTM 

A767 shall be in accordance with Table 7-2 of this Standard. 

7.2.2. Stirrup, tie, and hoop hook geometry 

7.2.2.1. Minimum inside bend diameters and hook geometry for 90-degree 

hooks, 135-degree hooks, and 180-degree hooks are defined in ACI 

318 Section 25.3.2. 

7.2.2.1.1. Dimensions for 90-degree, 135-degree, and 180-degree 

hooks for stirrups, ties, and hoops, including finished bend 

diameters, for uncoated reinforcing bars and for all coated 

reinforcing bars except ASTM A767 galvanized reinforcing 

bars, shall be in accordance with Table 7-3 of this Standard. 

7.2.2.1.2. Dimensions for 90-degree, 135-degree, and 180-degree 

hooks for stirrups, ties, and hoops for reinforcing bars 

galvanized in accordance with ASTM A767 shall be in 

accordance with Table 7-4 of this Standard. 
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Table 7-1 Dimensions for Standard Hooks 
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Table 7-2 Dimensions for Standard Hooks – ASTM A767 Galvanized1 
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Table 7-3 Dimensions for Stirrup, Tie, and Hoop Hooks 
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Table 7-4 Dimensions for Stirrup, Tie, and Hoop Hooks – ASTM A767 Galvanized1 

 

8. Finished Bend Diameter 

8.1. Finished bend diameter is the inside bend diameter measured after the bar is bent 
around a pin, including spring-back. Finished bend diameter is not the pin diameter 
around which the bar was bent.  

8.2. Finished bend diameter shall be equal to or larger than the minimum bend diameter 

specified by ACI 318 in accordance with the following sections:   

8.2.1. Section 25.3.1 for standard bend shapes and special bend shapes as well as 90-

degree and 180-degree standard hooks. 

8.2.2. Section 25.3.2 for stirrup and tie bend shapes, and special bend shapes, as well 

as 90-degree, 135-degree and 180-degree standard hooks for stirrups, ties, and 

hoops. 
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8.3. Finished bend diameters: 

8.3.1. Finished bend diameters shall be in accordance with Table 8-1 for uncoated 

reinforcing bars and for all coated reinforcing bars except ASTM A767 

galvanized reinforcing bars. 

8.3.2. Finished bend diameters shall be in accordance with Table 8-2 for reinforcing 

bars galvanized in accordance with ASTM A767. 

Table 8-1 Minimum Inside Bend Diameters and Finished Bend Diameters1 
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Table 8-2 Minimum Finished Bend Diameters for Reinforcing Bars That Are 

Galvanized in Accordance with ASTM A7671 

 

 

9. Bending Pins 

9.1. The diameter of bending pins used for fabrication shall be equal to or larger than the pin 

diameter specified for qualification to the applicable ASTM standard to ensure the 

bending operations are compliant with the applicable ASTM specification and do not 

damage the reinforcing bars during fabrication.   

 

10. Dimensions 

10.1. All dimensions related to fabrication of reinforcing bars and inspection of finished bent 

bars shall be measured out-to-out of bar except for the cases in Sections 10.1.1 and 

10.1.2. 

10.1.1. “A” and “G” legs on standard 180-degree hooks. 

10.1.2. “A” and “G” legs on standard 135-degree hooks. 
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10.2. All placing drawings, bar-lists and/or bill-of-materials shall report out-to-out 

dimensions. 

 

11. Measuring points 

11.1. Measuring points shall be used for both fabrication of reinforcing bars and inspection 

of finished bent bars.   

11.2. Measuring points are described for bend conditions, not individual bend shapes, and 

are to be applied to both typical bend shapes and special bend shapes.  

11.3. Measuring points shall be in accordance with Figures 1, 2, and 3. 

 

Figure 1.  Measuring points for fabrication and inspection of reinforcing bars 
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Figure 2.  Measuring points for fabrication and inspection of reinforcing bars 
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Figure 3.  Measuring points for fabrication and inspection of reinforcing bars 
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12. Standard Fabrication Tolerances 

12.1. Standard fabrication tolerances permitted for leg lengths and dimensions of finished 

bent bars are provided in Sections 12.2, 12.3, 12.4, and 12.5. 

12.2. Tolerances for standard pin bending shall comply with Tables 12-1a and 12-1b. 

12.3. Tolerances for stirrup/tie pin bending shall comply with Tables 12-2a and 12-2b. 

12.4. Tolerances for round spirals shall comply with Table 12-3a. 

12.4.1. The tolerances that are shown in Table 12-3a are for fabricated round spiral 

reinforcing steel only and should not be used to measure final field tolerance 

for an assembled unit. The final tolerance for the diameter of an assembled 

unit is ± ½ in. for a diameter ≤ 30 in. and ± 1 in. for a diameter > 30 in. 

12.5. Tolerances for square spirals shall comply with Table 12-3b. 

12.5.1. The tolerances that are shown in Table 12-3b are for fabricated square spiral 

reinforcing steel and are also used to measure final field tolerance for an 

assembled unit. 

12.6. All tolerances shown are single plane. 
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Table 12-1a Tolerances for Standard Pin Bending 
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Table 12-1b Tolerances for Standard Pin Bending 
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Table 12-2a Tolerances for Stirrup/Tie Pin Bending 
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Table 12-2b Tolerances for Stirrup/Tie Pin Bending  

 

 

Table 12-3a Tolerances for Round Spirals 

 

Table 12-3b Tolerances for Square Spirals 

 



 
 

an American National Standard      ANSI / CRSI IPG5.1-2026 

 
 

Page 19 of 22 

933 North Plum Grove Road | Schaumburg, IL 60173-4758 | Tel. 847.517.1200 | www.crsi.org 

13. Bend Curvature 

13.1. Imperfections with bend diameter, which affect curvature of the bend (out-of-

roundness) are permitted provided the finished bend diameter is equal to or larger than 

the minimum bend diameter required by the ACI 318 Code.     

 

14. Inspection of Finished Bent Bars 

14.1. Inspection of fabricated reinforcing bars shall only be conducted on finished bent bars. 

14.2. Inspection of finished bent bars shall ensure that the finished bend diameter is equal 

to or larger than the required minimum bend diameter, as prescribed in Section 8. 

14.3. Inspection of finished bent bars shall ensure that the finished leg dimensions are in 

compliance with the associated placing drawings, bar-lists, and/or bill-of-materials, 

and are within the permitted tolerances defined in Section 12 and in ACI 117.  
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APPENDIXES 

 

(Nonmandatory Information) 

 

Table X.1. Uncoated Reinforcing Steel Types and Applicable Grades Covered by this 

Standard 

 

 

 

Table X.2. Coated Reinforcing Steel Product Types Covered by this Standard and 

Permitted Substrate Bar Specifications 
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DISCLAIMER 
 
Concrete Reinforcing Steel Institute (“CRSI”) standards, of which the document contained 
herein is one, are developed through a voluntary consensus standards development process. 
This process brings together volunteers and/or seeks out the views of persons who have an 
interest in the topic covered by this Standard. Consensus does not necessarily mean that 
there is a unanimous agreement among every person participating in the development of this 
Standard. 
 
The information in this Standard was considered technically sound by the consensus of 
persons engaged in its development and approval at the time it was developed. While CRSI 
administers the process and establishes rules to promote fairness in the development of 
consensus, it does not write the document and it does not independently test, evaluate, or 
verify the accuracy or completeness of any information or the soundness of any judgments 
contained in its standards publications. 
 
CRSI disclaims liability for any personal injury, property, or other damages of any nature 
whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly 
resulting from the publication, use of, application, or reliance on this Standard. CRSI disclaims 
and makes no guaranty or warranty, expressed or implied, as to the accuracy or completeness 
of any information published herein, and disclaims and makes no warranty that the information 
in this Standard will fulfill any of your particular purposes or needs. 
 
CRSI does not undertake to guarantee the performance of any individual manufacturer or 
seller’s products or services by virtue of this Standard. In publishing and making this Standard 
available, CRSI is not undertaking to render professional or other services for or on behalf of 
any person or entity, nor is CRSI undertaking to perform any duty owed by any person or 
entity to someone else. Anyone using this Standard should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a competent professional in determining the 
exercise of reasonable care in any given circumstance. Information and other standards on 
the topic covered by this Standard may be available from other sources, which the user may 
wish to consult for additional views or information not covered by this Standard. 
 
CRSI has no power, nor does it undertake to police or enforce compliance with the contents 
of this Standard. CRSI does not certify, test, or inspect products, designs, or installations for 
safety or health purposes. Any certification or other statement of compliance with any health 
or safety-related information in this Standard shall not be attributable to CRSI and is solely 
the responsibility of the certifier or maker of the statement. 
 
CRSI takes no position respecting the validity of any patent rights asserted in connection with 
any item mentioned in this Standard. Users of this Standard are expressly advised that 
determination of the validity of any such patent rights, and the risk of infringement of such 
rights, are entirely their own responsibility. 
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This Standard is subject to revision at any time by the responsible technical committee and 
must be reviewed every five years and, if not revised, either reapproved or withdrawn. Your 
comments are invited either for revision of this Standard or for additional standards and should 
be addressed to CRSI Headquarters. Your comments will receive careful consideration at a 
meeting of the responsible technical committee, which you may attend. If you feel that your 
comments have not received a fair hearing you should make your views known to the CRSI 
Committee on Standards, at the address shown below. 
 
This Standard is copyrighted by CRSI, 933 North Plum Grove Road, Schaumburg, IL 60173, 
United States. Individual reprints (single or multiple copies) of this Standard may be obtained 
by contacting CRSI at the above address or at 847-517-1200 (phone), 847-517-1206 (fax), 
info@crsi.org (e-mail), or through the CRSI website (www.crsi.org). 
 


