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EXTENDED ABSTRACT

Introduction

A novel momentum-based model is introduced for the prediction of B-type hydraulic jumps
occurring on positive slopes in the presence of submerged downstream obstacles. Experimental data
confirm that the model enhances predictive accuracy for both the sequent depth ratio and energy
dissipation, overcoming key shortcomings of prior empirical methods.

Method

This study experimentally investigated B-type hydraulic jumps in a rectangular flume with a 45°
inclined plate (choute) and downstream gate, measuring key flow parameters under varying conditions.
A momentum balance method with a sill correction factor was employed to predict sequent depth ratios,
integrating experimental and theoretical analyses to assess the impact of geometry and control structures
on B-type jumps.

Results

This study evaluates models for Type B hydraulic jumps without sills. Traditional momentum-
based models were inaccurate, with a 20-30% MAPE for sequent depth ratio. While Carollo et al.'s
empirical model reduced this error to 5%, our proposed Traditional momentum-based formula, featuring
an empirical coefficient (K=1), achieves a further improvement to 4.5% MAPE. Additionally, it
precisely predicts energy dissipation rates of 60-80% with a MAPE of 1.7%. A secondary finding
demonstrates that sill installation at specific heights and locations optimizes dissipation and stabilizes
flow conditions.

Conclusions

This research developed a new momentum-based equation that accurately predicts both the sequent
depth ratio and energy dissipation for Type B hydraulic jumps under varying tailwater and sill
configurations, achieving MAPEs of approximately 4.5% and 1.7%, respectively. Findings indicate that
higher initial Froude numbers raise the sequent depth ratio and energy dissipation, while optimal sill
placement-between 1.4 and 2.2 from the slope change area-improves energy dissipation and reduces the
size of stilling basins, promoting more efficient hydraulic design.
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