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Introduction

The scour process induced by plunging jets is an important topic for hydraulic engineers. It is
important to forecast the various scour hole characteristics for avoiding the failure of a hydraulic
structure. Base on this evidence, this study aimed to investigate the equilibrium morphology
caused by vertical circular impinging jet. Aderibigbe and Rajaratnam (1996) classified the flow
patterns over asymptotic scour hole based on the values of the erosion parameter (Ec) and the
pressure parameter (K) as either the strongly deflected Jet regime (SDJR) or the weakly deflected
jet regime (WDJR). It appears that the two regimes are linked by a narrow transition regime.
Chakravarti et al. (2013) conducted experiments to investigate the effect of static and dynamic
scouring in plunge pool under submerged circular vertical jets. In this study, the process of
changing the plunge pool bed form has been studied under vertical jet impinging upon non-
cohesive sediment.

Methodology

Experimental tests were conducted in a flume with dimension of 1 m width, 2 m length, and 1 m
deep at Jundi-Shapur University of Technology, Dezful, Iran. By drawing the dynamic scour
depth versus the cumulative scouring time, it was concluded that the dynamic depth of the
scouring does not change after 200 seconds. Therefore, the testing time of the static scour depth
was determined to be five hours with a 10% confidence interval. The n-Buckingham theorem has
been used to determine the plunge pool bed form. Effective parameters on plunge pool bed
deformation are shown in equation (1).

f( S'LSIdmlLs’ledn’Blhj’DSO'Q’P-vpsva):O (1)

In which d,: Jet diameter, V;: Jet velocity, B: Flume width, h;: Jet height, Ds,: Mean diameter of
bed sand, p,: Water density, p.: Particle density of basin material, g: Gravity acceleration, ds:
Depth of scouring, Ls: Scour length, d,: Sedimentary hill height and L,: Sedimentary hill length.
Given that the nozzle diameter, flume width, diameter and density of sediment particles are
constant during all experiments, hence their effects can be ignored. Also, due to the jet's outflow
turbulence, it can be ignored. After removing low effect parameters and pre-processing, the
deformation equations of plunge pool bed are as follows:
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Results
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The experimental results were analyzed and the process of plunge pool bed form changes were
shown in Figs (1) and (2). For this purpose, the interaction of the jet Froude number effect on
plunge pool bed deformation was studied with a change in tail water depth at three levels of 32.5,

38.5, and 43.5 cm.
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In this research, it has been attempted to expand the scope of previous researches' experimental
data by conducting new experiments. The average diameter of sediment particles increment,
increasing of the jet height and tail water changes, and also static and dynamic scouring bed
deformation recording have added new knowledge to the field. The results showed that the depth of
the dynamic scour decreases by increasing of the jet height (h;). Also, the dimensions of bed
deformation in plunge pool are directly related to the jet Froude number parameter.
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