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Abstract: Seeking for the “zero shear stress dividing line” and quantifying the apparent shear stress at the in-
terface between adjacent sub-regions are 2 main methods to calculate the riverbed and bank shear stresses. To
simplify the empirical expression for apparent shear stresses along the dividing line, a “momentum transfer-e-
quilibrium deviation” ( MTED) assumption that the apparent shear stress can be calculated based on the devia-
tion of momentum transportation from its equilibrium value, was proposed. A “standard cross-section” concept
was applied to determine the equilibrium value. All the rectangular and trapezoidal cross-sections can be corre-
lated with certain standard cross-sections. Based on the MTED assumption and the concept of standard cross-
sections, the empirical expressions for the apparent shear stresses along the dividing line and the bed and bank
boundary shear stresses, were established. More than 200 data from different lab experiments were used to ver-
ify different methods. The results show that, the proposed method improves the calculation accuracy and can

be applied to both rectangular and trapezoidal cross-sections, as well as to both smooth and rough channels.
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Fig. I The schematic map showing the half of the rectangular cross-section
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Table 1 The comparison of calculated accuracies of different methods

proposed method Einstein method Flintham-Carling method
e Poos /%  Poos /% Ey /% Poos /% Pyoe /% Ey /% Poos /% Pyos /% Ey /%
case S90( 69 values) 79.7 95.7 5.5 49.3 95.7 15.6 84.1 94.2 0.8
case S45(56 values) 96.4 100 3.0 32.1 85.7 12.3 66.1 100 5.9
case S68( 15 values) 93.3 100 -2.3 80 100 3 93.3 100 -1.6
all smooth cases 87.9 97.9 3.7 45.7 92.1 12.9 77.9 97.1 1.8
case R90(50 values) 63.4 85.4 5.5 51.2 90.2 7.2 9.8 19.5 -54.7
case R45(38 values) 89.5 100 0.2 52.6 97.4 5.2 68.4 97.4 0.2
case R68(41 values) 87.8 100 -1 90.2 100 2.7 92.7 100 0.1
all rough cases 80 95 1.5 65 95.8 5 56.7 71.7 -18.7
all cases 84.2 96.5 1.6 54.6 93.8 9.3 68.1 85.4 -7.6
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