
Bed-Load Sediment Transport Formulae 
 
Dimensionless Quantities 
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Bed-Load Transport Formulae 
 
Reference Formula Comments 
Meyer-Peter and 
Muller (1948) 
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His equation 22. There are 
some variants and 
restrictions on parameters. 
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Critical Shear Stress 
 
Van Rijn (1984): 
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Soulsby (1997): 
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Means of Estimating the Bed Shear Stress 
 
(i) Normal-flow relationship 
 SgRh=                (Rh = h for a wide channel.) 

 
 
(ii) Assumed log-law velocity profile 
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Variables 
 qb = bed flux (volume rate of transport per unit length of surface) 
 b = bed shear stress 
 d = particle diameter 
 s = sediment density 
  = fluid density 
 s (= s/ ) = relative density 
 g = acceleration due to gravity 
  = kinematic viscosity 
 Rh = hydraulic radius 
 h = water depth 
 S = channel slope 
 u�  = friction velocity (defined by 2

�ub = ) 

 z0 = roughness length 
  = von Karman constant (0.41) 
 Uav = average velocity 
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