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3-3.  Required Strength 
 
 a. General. Reinforced concrete hydraulic structures and hydraulic structural members 
shall be designed to have a required strength, , to resist dead and live loads in accordance 
with the following provisions. The hydraulic factor is to be applied in the determination of
required nominal strength for all combinations of axial load, moments and shear (diagonal 
tension). In particular, the shear reinforcement should be designed for the excess shear, the 
difference between the hydraulic factored ultimate shear force, , and the shear strength 
provided by the concrete, , where 
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cVφ φ  is the concrete resistance factor for shear design. 
Therefore, the design shear for the reinforcement, , is given by sV
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 b. Single Load Factor Method. In the single load factor method, both the dead and live 
loads are multiplied by the same load factor. 
 

 ( )LDU += 7.1  (3.2)
 
where 
 
 U = factored loads for a nonhydraulic structure 
 D = internal forces and moments from dead loads 
 L = internal forces and moments from live loads  
 

 ( )[ ]LDHU fh += 7.1  (3.3)
 
where  
 
  = factored loads for a hydraulic structure hU
  = hydraulic factor. fH
 
For hydraulic structures the basic load factor, 1.7, is multiplied by a hydraulic factor, ,  fH
where , except for members in direct tension. For members in direct tension, = 1.65. 
Other values may be used subject to consultation with and approval from CECW-ED. 

3.1=fH fH

 
An exception to the above occurs when resistance to the effects of unusual or extreme loads such 
as wind, earthquake or other forces of short duration and low probability of occurrence are 
included in the design. For those cases, one of the following loading combinations should be 
used: 
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