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Abstract 

 

        This thesis presents a discussion on plane turbulent submerged jets 

in shallow tailwater to study two main topics. The first topic is a 

theoretical and laboratory study of the deeply submerged hydraulic jump 

and a comparison between its characteristics and those of the classical 

wall jet. The momentum flux, in terms of that at the slot, was discussed 

theoretically. A theoretical expression for the depression in the water 

surface elevation at the gate (housing the slot) was also discussed. An 

extensive set of experiments, with different Froude numbers and tailwater 

depth ratios, was conducted to observe and quantify the eddy length, the 

growth of the deeply submerged hydraulic jump, the decay of the velocity 

scale, the bed shear stress, the drop in the water surface elevation and the 

momentum flux. The depression in the water surface elevation in the 

vicinity of the wall produced return flow with negative momentum which 

resulted in a considerable influence on the momentum flux of the forward 

flow in the deeply submerged hydraulic jump. The second topic is to 

present the effect of roughness on the flow characteristics of the deeply 

submerged hydraulic  jump. Two sets of experiments were conducted on 

rough beds with different roughness. Expressions describing the different 

flow characteristics of the deeply submerged hydraulic jump, based on 

the experimental observations, were developed.   
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