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“…equations will greatly simplify the work of the designer and result in more efficient and economical use of reinforced concrete.”

Much of ACI’s success in its first 100 years can be traced to the development of codes, standards, and reports that 
translate information gained from experience and from laboratory tests into useful and usable design guidelines and 
procedures. There are very few papers published by ACI that better exemplify the goals of ACI than the paper that 
made flexural calculations simple and easily understood. The quote cited above appears in Whitney’s introduction to 
his paper from the March-April 1937 ACI JOURNAL. After carefully reviewing the literature and the available test data, 
Whitney proposed an equivalent rectangular stress block to represent the real variation of stresses in the concrete 
above the neutral axis. After showing that the calculations made using the rectangular stress block provided ultimate 
strength that was nearly identical to that obtained from tests, he concluded that “No further theoretical justification is 
necessary if the formulas derived therefrom accurately predict the ultimate strength of the member.” The code 
provisions for flexure and combined flexure and axial load in ACI 318-02 are based on Whitney’s proposal just as they 
have been since ultimate strength design was introduced in the 1956 code.

This paper should be a must-read for anyone proposing code provisions and changes. While the rectangular stress 
block may not be theoretically correct, it provides a tool that engineers can understand and use with confidence. 
The role of the code is not to be a compendium of research results but to provide structures that will meet the 
minimum safety requirements desired by the public and the users. Whitney understood this implicitly—his proposal 
has “stood the test of time” and his argument is as valid today as it was in 1937.

James O. Jirsa
ACI Past President
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