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Abstract 

In the present research paper, it has been observed that the use of end sill to 

predict local scour around a trapezoidal pier as a new shape of Pier. The 

various numbers of studies were conducted to analysis the effect of 

positioning of end sills around pier. The location was tested for this study was 

upstream flow with installation of sill without installation sill. 
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1. INTRODUCTION 

The erosion of streambed around an obstruction in a flow field (Cahng, 1998). Scour 

depth can be defined as the reduction in depth of the erodible bed level after scouring. 

Scour hole is a depression in the bed formed due to scoring near a structure. Local 

scour is a scouring in a specific area is caused by sudden change in the characteristics 

of river whereas general scoring is the reduction in the bed level of stream as a whole. 

Local scouring around the hydraulic structure affects the stability of hydraulic 

structure more than scouring in stream. To protect hydraulic structures from scouring, 

hydraulic engineer have to developed many countermeasures (Kumar et al, 1999). 

The use of various protective measures is to reduce the scour depth. The direct 

methods are one which increases the flow resistance to scour by providing a physical 

separation to actual surface against scour. Practically, this separation is done by heavy 

units which are less affected by flow, like riprap stones, cable tied blocks and gabion 

(Lagasse et al., 2007), (Korkut et al., 2007), (Melville et al., 2006). These are also 

known as bed armoring countermeasures. Indirect methods are one which alters the 
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flow reducing scour depth, like collars, slots and sacrificial piles (Tafarojnoruz et 

al,2010), (Melville, and Chiew, 1999), (Odgaard, and Wang, 1987). One of these 

indirect methods is the use of bed sills. These are also known as flow altering 

countermeasures. The use and types of the protective measures depends on the flow 

characteristics of river. 

 

2. LITERATURE REVIEW 

The effectiveness of bed sill placed downstream of circular bridge pier in reducing 

local scour in terms of scour depth, area and volume was evaluated. Dimensionless 

parameters were defined on which the depth of scour depends (Grimaldi et al.,2009). 

The depth of scour increased with dimensionless parameter. The effectiveness of bed 

sill was measured by varying its distance, towards downstream from the pier. It has 

been analyses that, the smaller the distance between the bed sill and the pier, larger 

was local scour reduction around pier. But if bed sill is placed just after pier, scour 

hole may appear in front of bed sill and increase scour hole in front of pier .The scour 

depth reduction in front of pier was measured up to 26% and the reduction in area and 

volume scour hole was measured greater than 80% in various configurations. The 

action of bed sill in reducing the scour hole appears after some time until there is 

interaction between the bed sill and the scour hole that develops downstream of pier. 

 

3. EXPERIMENTAL PROGRAMME 

It is presently established that local scour depth increases progressively with time and 

reaches equilibrium. Various criteria have been reported in by different authors in 

order to identify the equilibrium state. (Melville and Chiew, 1999) defined the time 

equilibrium as the time at which the scour hole develops to a depth at which the rate 

of increase of scour does not exceed 5% of the piers diameter in the succeeding 24 hr 

period. (Cardoso and Bettess, 1999) defined the time equilibrium in the flowing way 

by plotting the scour depth against logarithm of time a change of slops is identified in 

the plot and scour depth follows an almost horizontal attitude. Initally, experiments 

have shown that, 4 hours is enough to reach the equilibrium scour depth because after 

4 hours the increase in scour depth was found to be negligible.  
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Fig.1. Show that free flow Vortex around Pier in Open Channel Flume 

 

RESULT ANAYSIS 

The results from the experiments were obtained to indentify the scour at various 

Locations to analysis the effect and orientation of end sills. The total three locations 

were tested with end sill locations as shown in related figures and tables according to 

the variable factors affecting the local scour. The series of experiments were 

conducted to analysis the flow behaviour very deeply and study of free vortex 

phenomenon. The experiments were first conducted without bed sill, and then at three 

different positions at downstream and three position at upstream. The experiment 

notations are shown below in Table.1, where b is width of pier that is 3.5 cm. 

Table.1 Shows positioning of End sill 

Experiment Notation Position of sill 

U0 At  zero distance upstream of pier 

Ub At  distance “b” upstream of pier 

U1.5b At  distance “1.5b” upstream of pier 
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Fig. 2. Graph of scour depth v/s distance, for  U0 

 

 

Fig. 3 Graph of scour depth v/s distance, for Ub 

 

 

 

Fig. 4: Graph of scour depth v/s distance, for  U1.5b 
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Fig. 5: Graph of scour depth v/s distance at upstream of pier 

 

CONCLUSIONS 

1. The scour without end sill is quite high as compare to the other configurations 

of End sills. 

2. The prediction of Scour depths at various locations on Upstream side of flow 

is very large. 

3. The experimental study results show that installation of end sills near to the 

pier play importation role for reduction of scour around piers. 
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