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Abstract: The river spanning W weir can effectively control the scour only at the central pier of the bridge. The author has downscaled the W 
weir's size, height, and location concerning pier size to countermeasures the scour at each pier. The equilibrium scour morphology of modified 
W weir is contrasting when compared to river spanning W weir. The depth of the scour hole strongly depends on the structure height and flow 
depth. At the vicinity of the modified W weir, the maximum and minimum scour depth was 1.64D and 0.96D has occurred. In the modified W 
weir, one paramount scour hole was found at the weir's center between the upstream apexes to the downstream apex.  The maximum and 
minimum local scour hole depth at the vicinity of the pier is 1.067D and 0.64D. From the observation, the modified W weir can effectively reduce 
the scour at the vicinity of the cylindrical pier up to 55.14%. The 1.5D sized (D = diameter of the pier) modified W weir with the height of 
downstream apex is 2D is located 2D distance from the pier, produce the maximum scour control, and this structure configuration is considered 
as optimum structure configuration of modified W weir. 

Keywords: Bridge pier scour, Scour countermeasures, Weir, Scour morphology

R. Karthik , U. Kumar and A.K. Barbhuiya 
Department of Civil Engineering, National Institute of Technology Silchar-788 010, India

E-mail: civilkarthik2010@gmail.com

The local scour around the pier is one of the prime 

causes of bridge failure. During the flood, it is difficult to 

monitor the scour around the pier, and failure occurs during 

this situation without any prior sign. Around 60% of bridge 

failures in the USA occurred due to scour, Deng et al (2010). 

The flow character at a vicinity of the pier was reported by 

many researchers in the past, such as Graf and Istiarto 

(2008), Ettema et al (2006), Debnath and Chaudhuri (2012). 

Das and Mazumdar (2015) have studied the flow structure at 

two eccentric piers. Kumar and Kothyari (2012) compared 

the flow structures with circular and compound piers. Ataie-

Ashtiani and Aslani-Kordkandi (2012, 2013) studied the flow 

character at juxtaposing piers and tandem piers. Many 

researchers are extensively worked on scour protection in 

the bridge pier's vicinity and found different techniques to 

control it. Though the designer considers the local scour 

process in their design, the pier's foundation has been 

exposed by local scour in many places. It occurred in Kattalai 

bridge at solaisiramani, Namakkal district in Tamil Nadu (The 

Hindu -8/11/2018) Saravanan (2018).The vanes and cross 

vanes like U, V, and A weir are primarily used to control the 

bank erosion as it helps to redirect the erosive flow from bank 

to the center of the channel.  The jet-like flows, which flow 

from the upstream side to the downstream side of the 

structure through the drop, cause the scour pool at the 

downstream side of the structure. The W weir reduces the 

center pier foundation scour and increases the sediment 

transport at the bridge location (Rosgen 2001).

The river spanning W weir serves many purposes, 

including grade control, stabilizing the banks, bridge pier 

protection, improving irrigation storage at upstream, etc. The 

detailed design guidelines of W weir are given by Rosgen 

(2001). Further study has been done on this W weir 

periodically by the bureau of reclamation. Bhuiyan et al 

(2007) have studied the complexity of W weir's flow structure 

in a meandering channel. Thornton et al (2011) has given the 

stage-discharge relationship for W weir. Bhuiyan et al (2009), 

Scurlock et al (2011), Pagliara et al (2014) were studied the 

downstream scour profile of W weir in straight and 

meandering channels. Johnson et al (2002) have analyzed 

the scour control at the vicinity of the pier by using W weir and 

have given the design guidelines, which is constrained with 

channel size. As articulated by Rosgen (2001), this W weir 

can reduce the scour at the center pier of the bridge 

effectively than others. In India, the River Brahmaputra is 

more than 1 km wider near Guwahati, and the bridge at the 

location has 10 nos. of piers. The river spanning W weir 

cannot protect the number of piers from scouring in such a 

situation. The main objective of this study is to protect each 

pier from scour, so the author have downscaled the W weir 

concerning the pier size and study the structure's 

effectiveness to control the scour at the pier's vicinity. 

MATERIAL AND METHODS

Design of modified W weir: The W weir comprises four 

Arms with a Centre apex facing the downstream side; the 


