












Formula Specifications: 
The Simplest and The Stable 

METHOD 01 / ENGELUND-HANSEN (1967) 
The Empirical Constant: 

1.-----------• Calibrated for sand-bed rivers 
• with bed forms. 

fe * <l>t = 0. 1 * 
9s12

T 
Total Shear Stress: Implicitly 

METHOD 02 / MOLINAS-WU (2001) 

'------•• includes form drag without requiring 
grain shear separation. 

• • y 0.86 

Fixed Numerical Constants: Requires no complex lookup tables. 

No threshold term. The 
equation always predicts a 
degree of transport, ensuring 
exceptionally smooth 
numerical transitions across 
varying flow regimes. 
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Formula Specifications: 
The Sensitive and The Complex 

METHOD 03 / YANG SAND FORMULA (1973) 
!.---• Critical Velocity

log Ct 
us 

= Mc +  Ne * log 
Ws 

UcrS 

Ws 

T.____.. Settling Velocity 

METHOD 04 / ACKERS-WHITE (1993 REVISION) 

Compute 
Dimensionless 
Grain Size (D*) 

Coefficient 
Branching 

D* < 1 

1---+ 1 < D* < 60 ----.i

..__ .. D* > 60 -�

Determine 
Mobility Factor 

(Fgr) 

Performance hinges entirely 
on the accurate estimation 
of settling and critical 
velocities, making it highly 
sensitive to physical inputs. 

Apply Transport 
Function (Ggr) 

Features a highly robust threshold behavior (Ac), making it exceptionally reliable in complex, mixed-bed engineering applications. 
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