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Abstract 

In the present study, it has been found that the a series of experiments were 

conducted to study the effect of  a different diameters of piers and 

simultaneously plot the contour profile to analysis the scour pattern around the 

pier and comparison of each  bridge pier scour depth.  

 

1. INTRODUCTION 

Basically there are two types of horseshoe vortex system namely as laminar horseshoe 

vortex system and a turbulent horseshoe vortex system, were presented by several 

investigators reported that the phenomenon of horseshoe vortex system will be 

formed at the junction of obstacles like bridge piers in river flow. In this type of 

horseshoe vortex system, this will produce high bed shear stresses on the river bed 

which will cause the high erosion of bed materials and hence there will be formation 

of scour hole around the base of the bridge piers. Various investigations have been 

conducted on local scour around a hydraulic structure were installed in cohesion-less 

sediment. Many investigators such as Muzzammil and Gangadhariah (2003); Shrestha 

et al. (2012) among others have conducted research on flow structures around bridge 

piers. 
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2. EXPERIMENTAL PROGRAMME 

A pier of diameter 4 cm, 3 cm and 2 cm was taken and put in to the flume bottom 

after cleaning the pier from any unwanted material, so that it may not affect the 

experimentation. Fine sand was taken and sieve analysis was done so as to make it 

free from pebbles and stones and any other material may be removed and exact value 

and precise results will be obtained to conduct this study. A suitable quantity of sand 

was taken and put into the flume up to a length of   1 m and height 15 cm with taking 

pier in its centreline up to a distance of 50 cm from one end. During the bedding of 

sand, the sand was continue to tampered and compressed so it may settle completely 

i.e. no space left in between its layers. When the bed is made and smoothen 

completely the flume is tilt up to the desired height for the smooth flow of water 

through it on a slope. Electric motor was switched on and the pressure of upstream 

and downstream was set with the help of pressure gauges. Now it has been observed 

that the water was continue to flow over the bed and around the pier for a time period 

of 10 minutes until a sufficient depth of scour was attained. Photographs of flow of 

water and the erosion were taken from the top front and the sides of the flume. After 

that the motor was switched off and the water will get drained off itself in little time. 

A flow pattern can be seen on the bed by the vortex generate by the flow of the water. 

Water will get erode from some places and especially around the pier. The scour 

depth was taken at every 2 cm of the length of the bed with the help of measuring 

needle. Same procedure was done with the pier of different diameter. 

 

 

Fig 1. Pier used and scour pattern 

 

3. RESULT ANALYSIS 

In this study, the contour profile and the graph drawn between the erosion depth at 

distance of 2 cm, 3 cm and 4 cm. The scour around the pier and various location 
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started form just the closest distance of pier till the bed surface reached in a smother 

profile. The scour pier was plotted to show the most scouring profile is on the middle 

of the upstream and downstream ends. The upstream and downstream ends of the 

structure and the area around the pier exactly did not scour much. It has been 

observed that as the size of pier increased from 2 cm. to 3 cm and 4 cm also to 

analysis the size effect to scour in and around of bridge pier. It also observed that the 

areas around which the scouring was occurring were same i.e. in the middle of 

upstream and downstream, but, the scouring was lesser. 

 

Figure 2.  Two-Dimensional contour of scour profile of pier, D=2 cm 

 

 

Figure 3.  Two-Dimensional contour of scour profile of pier, D=3cm 
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It was noticed that the least scouring occurred when the size of the pier was larger i.e. 

4 cm. The areas around the pier was least affected due to the greater size of the pier.  

 

Figure 4. Two-Dimensional contour of scour profile of pier, D= 5 cm 

 

The overall comparisons of various sizes of pier was seen that as compared to the 2 

cm pier,3 cm and 4 cm. pier scour. 

 

Figure 5. Comparison of scour of three piers 
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4. CONCLUSIONS 

The following conclusions were made from the present study as given below: 

1. In the present study, most of the scouring was found around the pier as 

the vortex formation was there.  

2. It has been suggested that by providing rip-rap on the pier sides where 

water contacts the pier. The scour depth can be reduced by providing 

adequate shape to the pier instead of those standard shapes such as 

circular, rectangular.  

3. We may provide curve edges or other to prevent scouring effect.  

4. The scour rate largely depends upon the surface of the bed; therefore it 

must be laid with full care after proper sieve analysis. 
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