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12-4 REINFORCING STEEL 

• Concrete Reinforcing Steel 

• Placement of Reinforcing 
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Concrete Reinforcing Steel 

• Concrete reinforcing steel is available as: 

– standard reinforcing bars,  

– spirals (for column reinforcing), and  

– welded wire fabric (WWF). 

• Deformed bars -American Society for Testing 
and Materials (ASTM) standard sizes listed in 
Table 12-1.  
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TABLE 12-1: ASTM standard reinforcing bar sizes 
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Concrete Reinforcing Steel 
• Two marking systems are used to identify ASTM 

standard reinforcing bars, (Figure 12-28), 
–  the continuous line system and  
– the number system. 
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TABLE12-2: Steel wire data for welded wire fabric 
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Placement of Reinforcing 
• reinforcing steel is used primarily to resist tension 

and thus prevent cracking or failure of the 
concrete member under tension. 

– Since concrete is weak in resistance to tensile forces, 

• Tension may be induced by: 

– shrinkage of concrete as it hardens, 

– temperature changes  

– bending and shear forces.  

• Typical placement of reinforcing steel in concrete 
structural members is illustrated in Figure 12-29. 
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FIGURE 12-29: Placement of reinforcing steel. 
(Courtesy of Concrete Reinforcing Steel Institute) 
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FIGURE 12-29: Placement of reinforcing steel. 
(Courtesy of Concrete Reinforcing Steel Institute) 
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Placement of Reinforcing 
• Standard types and sizes of wire bar supports are 

illustrated in Figure 12-30. 
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FIGURE 12-30: Wire bar supports.  
(Courtesy of Concrete Reinforcing Steel Institute) 
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Placement of Reinforcing 
• Figure 12-31 illustrates the CRSI-suggested 

sequence for placing reinforcing steel in a deep, 
heavily reinforced concrete beam 
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12-5 QUALITY CONTROL 

• Common Deficiencies in Concrete 
Construction 

• Inspection and Testing 
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Common Deficiencies in Concrete 
Construction 

• Adequate Quality Control must be exercised over 
concrete operations. 
– to be obtained the required strength, durability, and 

appearance.  

• Quality control measures specifically applicable to 
formwork are described in Section 12-3.  

• Deficiencies in concrete construction practice may 
usually be traced to inadequate supervision of 
construction operations.  

• A review by the U.S. Army Corps of Engineers has 
produced a list of repetitive deficiencies observed in 
concrete construction. 
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Inspection and Testing 

• The inspection and testing associated with 
concrete Quality Control may be grouped into five 
phases.  
1. mix design;  

2. concrete materials quality;  

3. batching, mixing, and transporting concrete;  

4. concrete placing, vibrating, finishing, and curing; and  

5. testing of fresh and hardened concrete at the job 
site.  
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Inspection and Testing 

• Mix design includes: 
– the quantity of each component in the mix,  

– the type and gradation of aggregates,  

– the type of cement,.  

• Aggregate testing includes: 
– tests for organic impurities and excessive fines,  

– gradation,  

– resistance to scratch, and  

– aggregate moisture. 
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Inspection and Testing 

• Recent developments in concrete testing 
technology have greatly reduced the time 
required to obtain results from on-site testing 
of plastic concrete. 

– For example, a nuclear water/cement gauge is 
now available which measures within 15 minutes:  

• the cement content,  

• water content, and  

• water/cement ratio of plastic concrete. 
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