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Abstract: In this study, the effect of local scour at a bridge pier 

is presented for different flow parameters. The adoption of a 

countermeasure is based on the concept that its existence will 

sufficiently inhabit and/or deflect the local scour mechanisms so as 

to reduce the local scour immediately adjacent to the pier. The 

overall objective of the research is to study the temporal 

development of scour around a bridge pier in an alluvial channel. 

The selection of the pier width and shape can help in the reduction 

of the local scour depth in an appreciable manner.  In this study 

Hydrological Engineering Centre River Analysis System (HEC-

RAS) Software is used to evaluate local scour around bridge pier 

of various shapes.  

 

Keywords: Local scour, pier shape, scouring, scour depth, HEC-

RAS 

1. Introduction 

Scouring is the natural phenomenon of occurs due to the 

different parameters such as flood, erosive action of flowing 

water, high velocity etc. Bridge foundation is also responsible 

for local scour, pier and abutment. The few year ago bridge 

failure due to most of the unadequately design and faulty 

construction. In this study hydraulic modelling for conducting 

simulation experiments was perform using two dimensional 

U.S. Army crops of Engineers Hydrological Engineering 

Centre River Analysis System, HEC-RAS 5.0.6 evaluate the 

maximum scour depth around bridge piers. 

A. Local scour mechanism 

 
Fig. 1.  Local scour mechanism 

 

The flow decelerates as it approaches the pier coming to rest 

at the face of the pier. The approach flow velocity, therefore, at 

the stagnation point on the upstream side of the pier is reduced 

to zero, which result in a pressure increases at the pier face. The 

associated stagnation pressure are highest near the surface, 

where the deceleration is greatest, and decrease downwards. In 

other words, as the velocity is decreasing from the surface to 

the bed, the stagnation pressure on the face of the pier also 

decrease accordingly i.e. a downward pressure gradient. The 

pressure rising from the decrease pressure forces the flow down  

 

the face of the pier, resembling that of a vertical jet. The 

strength of the down flow reaches a maximum just below- the 

bed level. 

B. Problem statement 

1. Scour is natural phenomenon caused by erosive action 

of flowing water on the bed and bank of alluvial  

2. Debris can defect the water flow change in angle of 

attack, increasing local scour, debris can also have a 

substantial impact on bridge pier scour in several 

ways. 

3. Many of the equation for scour were derived from 

laboratory studies, for which the range of applicability 

is difficult to ascertain. 

4. The critical issue of the scouring decreasing life span 

of bridge. 

C. Objective 

1. To identify pier shape that responses best in order to 

minimize scouring effect. 

2. To estimate the bridge scour around the bridge pier by 

using HEC-RAS. 

2. Methodology 

To analysis the different shape of bridge pier in this project 

such as square, rounded, circular, sharp nose, group of cylinder 

etc. to calculate scour depth by using HEC-RAS software. The 

total scour at a highway crossing is comprised of three 

components: long-term aggradation and degradation, 

contraction scour and local scour at piers and abutments.  

Contraction scour occurs when the flow area of stream is 

reduced by natural contraction or a bridge constriction of the 

flow. The factors that affect the contraction scour are bridge 

Opening, road embankments, bridge abutments and bridge 

piers. It is based on Laursen’s live bed scour equation (1960). 

Pier scours due to  

The acceleration of flow around the pier and the formation of 

flow vortices are known as Horseshoe vortex (Figure 1). The 

factors that affect the depth of local scour at a pier are:  

 Velocity of flow just upstream of the pier, depth of 

flow, width of pier, gradation of bed Material, shape 

of pier, length of pier, bed configuration and angle of 

attack of approach  

 Flow. In the HEC-RAS model used in the present 

analysis, Colorado State University  
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 (CSU) equation for computation of pier scour under 

live bed condition is used. 

By CSU equation (using formula): 

     ys =2.0 K1 K2 K3 K4 a0.65 y0.35 Fr0.43 

   Where, ys = Scour depth  

               K1 = correction factor for pier shape=1 

               K2 = correction factor for angle of attack=1 

               K3 & K4  = correction factor for bed condition & bed     

material respectively= 1.1 & 0.4 

               a = pier width= 3m 

               y = flow depth = 4.33m 

               Fr = Frauds no. = 0.03  

 

 By Froehlich Equation (using formula)  

ys = 0.32 φ (a΄)0.62 Y1
0.47 Fr1

0.22 D50
-0.09 + a 

Where, ys= Scour depth 

 φ = correction factor = 0.7  

 a΄ = projected pier width = 3 

Y= flow depth = 4.33 

Fr = Frouds no. = 0.004 

D50 = particle size = 1.28 mm  

3. Figures 

Step 1: Select a solver under HEC-RAS software as RAS 

5.0.5.  

 
 

Step 2: Enter the geometric data which include river reach, 

cross sections and station elevations, bridge pier data. Save all 

the geometric data with name.  

 

 

 
 

 
 

Step 3: Enter the flow data and save it.  

 

 
 

 
 

 

Table 1 

Pier shape and correction factor 

S. 

No. 

Pier Shape Correction 

Factor for CSU 

Equation 

Correction Factor For 

Froehlich Equation 

1 Square nose 1.1 1.3 

2 Circular Cylinder 1 1 

3 Group of 

cylinder 

1 1 

4 Rounded nose 1 1 

5 Sharp nose 0.9 0.7 
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Step 4: Perform computations  

 

 

Step 5: Perform hydraulic design computation 

 

 
 

 

4. Result 

5. Conclusion 

 This paper presented an overview on simulation of scour 

around bridge pier. 
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