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Where:		
•• W50 is the 50th percentile (median) weight of the stone (lbs)

•• γr  is the unit mass of the stone (lb/ft3); limestone typically is 160-165 lb/ft3

•• H is the design wave height (ft) at the toe of the structure

•• Sr = γr / γw    ;  (γw = 62.4 lb/ft3)

•• KD is the stability coefficient, an empirical value based on physical testing. For 
randomly placed, angular stone KD = 2.0

•• cot  is the design slope of the revetment. For a 2:1 slope, cot  = 2

 

Robert Y. Hudson was the 
chief of the U.S. Corps of 
Engineers Water Wave Branch
Waterways Experimental 
Station  in Vicksburg, 
Mississippi. Hudson literally 
wrote the books on designing 
rubble-mound breakwaters to 
withstand the force of wave 
action.
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Hudson’s Equation
γ

Revetment Design      
Calculating the weight of rock needed to resist the up-lift 
forces of waves. 

 

Ohio Department of Natural Resources Office of Coastal Management coastal@dnr.state.oh.us 

 

Hudson’s Equation is “empirical.” •	Empirical means the equation is 
based on testing in the real world. 

•	Empirical equations usually have a 
“K” factor to allow the test data to fit 
different types of conditions. 

•	“KD” is a constant value based on the 
type of rock and arrangement in the 
structure.


